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Tab 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 


A low-dose oral contraceptive 
with an impressive record of performance 





Low rate of patient dropouts due 
to menstrual irregularities 


In clinical trials involving 1,025 patients for 11,076 cycles, only 3.4% discontinued 
therapy during the first three months due to menstrual disorders. 


"The dropout rate for medical reasons, including menstrual disorders and irregularities with BREVICON, 
P B g 
appears to be somewhat higher than observed with higher dose combination products. 





Low rate of breakthrough 


bleeding, amenorrhea 


Average incidence of breakthrough bleeding — 6.396 (11,076 cycles). 
Incidence of amenorrhea—0.7% (11,076 cycles). 





High rate of efficacy 


0.37 pregnancies per 100 woman years. 
Comparable efficacy (99 +%) to higher-dose oral contraceptives. 


NOTE: Serious as well as minor side effects have been reported following the use of all oral contraceptives. 
These include thromboembolic disease. The physician should remain alert to the earliest manifestations 
of any symptoms of serious disease and discontinue oral contraceptive therapy when appropriate. The physician 
should be fully aware of the complete Prescribing Information for this product. 

~ 


Please see summary of Prescribing Information on following pages. 
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(norethindrone 0.5 mg. with ethinyl estradiol 0.035 mg 


Brevicon? 28-Day Tablets 
b (21 norethindrone 0.5 mg. with ethigyl estradiol 
- 0.035 mg. tablets followed by 7 inert tablets) 


| - 
m AND, USAGE Oral contraceptives are indicated for the 
evention of pregnancy. CONTRAINDICATIONS 1. Known or sus- 
ed pregnancy (see warning No. 5). 2. Oral contraceptives 
ould not be used in women who have or have had E! of the 
lowing Sag citions: a. Thrombophlebitis or thromboembolic disor- 
rs. b. Ce@bral vascular or coronary artery disease. c. Markedly 
ipaireg,liver function. d. Known or suspected carcinoma of the 
agnosed abnormal genital bleeding. 


e. Known or suspected estrogen dependent neoplasia. f. 
ARNINGS The use of oral contraceptives is associated with increased risk 
E conditions including thromboembolism, stroke, myocardial 
scribing oral 





liver tumors, gall bladder disease and hypertension. Practitioners 
ral contraceptives should be familiar with the following informa- 
relating to these risks" e 


————————————————————————— 
Thromboembolic Disorders and Other Vascular Problems: An increased 
ik of thromboembolic and thrombotic disease associated with the use of 
al contraceptives is well established. One study in Great Britain demon- 
rated an increased relative risk for fatal venous thromboembolism; two 
itish and three American studies demonstrated an increased relative risk 
r non-fatal venous thromboembolism. Two American studies demon- 
rated an increased relative risk for hemorrhagic and thrombotic stroke, 
hich had not been shown intprior British studies. These studies estimate 
at users oars contraceptives are 2 to 11 times more likely than nonus- 
5 to develop. diseases without evident cause than are nonusers. 
‘excess mortality due to pulmonary embolism or stroke is on the 
der of 1 to 3.5 deaths anndally per 100,000 users and increases with 
2. In a collaborative American study of cerebrovascular disorders in 
nen with and without predisposing causes, it was estimated that the 
of hemorrhagic stroke was 2.0 times greater in users than nonusers 
id the risk of thrombotic stroke was 4 to 9.5 times greater in users than 
nonusers. An increased risk of myocardial infarction associated with the 
ral contraceptives has been reported, confirming a previously 

ected association. These studies, conducted in the United Kingdom, 
ind, as expected, that the greater the number of underlying risk factors 
Mary artery disease (cigarette smoking, hypertension, hyper- 
emia, obesity, diabetes, history of preeclamptic toxemia) the 
of developing myocardial infarction, regardless of whether 
ral contraceptive user or not. Oral contraceptives, 
itional risk factor. The annual excess 


mated to be approximately 7 cases pe 100,000 women 
the 30-39 year age group and 67 cases per 100,000 women users 
the 40-44 age group. In an analysis of data derived from several 

























onal adverse reaction reporting systems, British investigators con- 
ad that the risk of thromboembolism including coronary thrombosis is 
recti related to the dose of estrogen used in oral contraceptives. Prepa- 
lions containing 100 mcg. or more of estrogen were associated with a 
gher risk of thromboembolism than those containing 50-80 mcg. of 
trogen. Their analysis did suggest, however, that the quantity of estro- 









of thrombc with Lay soc rt oral con- 
eptives have not been performed. Cases of thromboembolic disease 
ive been reported in women using these products, and they should not 
| presumed to be free of excess risk. The risk of thromboembolic and 
rombotic sorders, in both users and nonusers of oral contraceptives, 
creases wit! me. Oral contraceptives have been considered an indepen- 
factor for these events. The available data from a variety of 
ave been analyzed to estimate the risk of death associated with 
s of contraception. The estimates of risk of death for each 
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, hod inc ude the combined risk of the contraceptive method (e.g.. 


iromboembolic and thrombotic disease in the case of oral contracep- 
es) plus the risk attributable to pregnancy or abortion in the event of 
yethod failure. This latter risk varies with the effectiveness of the con- 
aceptive method. The findings of this analysis are shown in Table 5. The 
udy concluded that the mortality associated with al methods of birth 
ntrol is low compared to the risk of childbirth, with the exception of oral 
ontraceptives in women over 40 who smoke, and that the lowest mortal- 

is-associated with the condom or diaphragm backed up by early 
bortion also concluded that oral contraceptive users who 
ose over the age of 30, have a greater mortality risk 


n are: 


ns $E 15-19 20-24 25-29 30-34 35-39 40-44 
o method 5 5.2 $51 14.0 - 193 21.9 
bortion only Eg 25 2.5 | 6.2. 898 646 
Il only- 

onsmokers 1.3 1.4 1.4 2.2 4.5 3.1 

illonly-smokers — 1.5 1.6 1.6 10.8 13.4 58.9 
JDs only 1.1 1.2 hee 1.4 1.6 1.4 

ontraception only 1.1 1.4 1.9 3.7 4.7 4.0 
raditional 

or raception 

nd abortic 0.3 0.4 0.4 0.8 14 0.8 


he. Sk of thromboembolic and thrombotic disease associated with 


ral contraceptives increases with age after approximately age 30 
nd, for myocardial infarction, is further increased by cigarette 
moking, hypertension, hypercholesterolemia, obesity, diabetes, or 
story of preeclamptic toxemia. The risk of myocardial infarction in 
al contraceptive users is substantially increased in women age 40 
d over, especially those with other risk factors. The use of oral 
ontraceptives in women in this age group is not recommended. The 
hysician and the patient should be alert to the earliest manifesta- 
ons of thromboembolic and thrombotic disorders (e.g., throm- 
ophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
oronary occlusion, retinal thrombosis, and mesenteric throm- 
osis). Should any of these occur or be suspected, the drug should 
e discontinued AURA t A four- to six-fold increased risk of 
ost-surgery thromboembolic complications has been reported in 
ral contraceptive users. If feasible, oral contraceptives should be 
iscontinued at least 4 weeks before surgery of a type associated 
rith an increased risk of thromboembolism or prolonged immobili- 
ation. 2. Ocular Lesions: There have been Ss of neuro-ocular 
»sions such as optic neuritis or retinal thrombosis associated with 
he use of oral contraceptives. Discofftinue oral contraceptive medi- 
ation if there is unexplained, sudden or gradual, partial or complete 
oss of vision; sudden onset of proptosis or diplopia; papilledema; or 
etinal vascular lesions; and institute appropriate diagnostic and 
herapeutic measures. 3. Carcinoma: Long-term continuous admin- 
stration of either natural or synthetic estrogen in certain animal 
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, and live estins 
eted, have been noted to increase the inc 
nodules, benign and malignant, in dogs. In humans, three case 
control studies have reported an increased risk of endometrial car- 
cinoma associated with the ipeo use of exogenous estrogen in 
post menopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on oral contracep- 
tives. Of the cases found in women without predisposing risk factors 
for adenocarcinoma of the endometrium (e.g., irregular bleeding at 
the time oral contraceptives were first given, polycystic ovaries), 
nearly all occurred in women who had used a Sequential oral con- 
traceptive. These products are no longer marketed. No evidence has 
been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or progestin-only oral contracep- 
tives. Several studies have found no increase in breast cancer in 
women taking oral contraceptives or estrogens. One study, how- 
ever, while also noting no overall increased risk of breast cancer in 
women treated with oral contraceptives, found an excess risk in the 
subgroups of oral contraceptive users with documented benign 
breast disease. A reduced occurrence of benign breast tumors in 
users of oral contraceptives has been well documented. In sum- 
mary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. 
Close clinical surveillance of all women taking oral contraceptives is, 
nevertheless, essential. In all cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding, appropriate diagnostic meas- 
ures should be taken to rule out malignancy. Women with a strong 
family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives instead of 
other methods of contraception. 4. Liver Tumors: Sudden severe 
abdominal pain or shock may be due to rupture and hemorrhage of a 
liver tumor. There have been reports associating benign or malig- 
nant liver tumors with oral contraceptive use. This has been reported 
in short-term as well as long-term users of oral contraceptives, 
meer one study relates risk with duration of use of the contracep- 
tive. Although it is an uncommon lesion, it should be considered in 
women presenting with an ''acute abdomen’. The tumor may cause 
serious or fatal hemorrhage. Patients with liver tumors have demon- 
strated variable clinical features which may make preoperative diag- 
nosis difficult. Some cases presented because of right upper quad- 
rant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrnage, Routine radiological and laborator 
studies may not be helpful. Liver scans ie clearly show a foca 
defect. Hepatic arteriography may be a useful procedure in diagnos- 
m primary liver neoplasm. 5. Use in Pregnancy, Birth Defects ín 
Offspring, and Malignancy in Female Offspring: The use of female 
sex hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have an increased risk of developing in later 
life a form of vaginal or cervical cancer that is ordinarily extremel 
rare. This risk has been estimated as not greater than 4 per 1,00 
exposures. Although there is no evidence at the present time that 
oral contraceptives further enhance the risk of developing this type 
of malignancy, such patients should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods 
of contraception. Furthermore, a icu percentage of women exposed 
to diethylstilbestrol (from 30 to 90%) have been found to have 
epithelial changes of the vagina and cervix. Although these changes 
are histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Although similar data are not avail- 
able with the use of other estrogens, it cannot be presumed that they 
would not induce similar changes. Several reports suggest an asso- 
ciation between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb- 
reduction defects. One case control study has estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in 
exposed fetuses is somewhat less than one in 1,000 live births. In 
the past, female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion. There is consid- 
erable evidence that estrogens are ineffective for these indications. 
and there is no evidence from well controlled studies that progestins 
are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abor- 
tuses from women who become pregnant soon after ceasing oral 
contraceptives. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pana conceived soon after stopping oral 
contraceptives is unknown. It is recommended that for any patient 
who has missed two consecutive periods, pregnancy should be 
ruled out before continuing the contraceptive regimen. If the patient 
has not adhered to the prescribed schedule, the possibility of Peg: 
nancy should be considered at the time of the first missed period, 
and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisa- 
bility of continuation of the pregnancy should be discussed in the 
light of these risks. It is also recommended that women who discon- 
tinue oral contraceptives with the intent of becoming pregnant use 
an alternate form of contraception for a period of time before at- 
tempting to conceive. Many clinicians recommend 3 months. The 
administration of progestin-only or progestin-estrogen combina- 
tions to induce withdrawal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies report a doubling of the 
risk of surgically confirmed gall bladder disease in users of oral 
contraceptives or estrogen for 2 or more years. 7. Carbohydrate and 
Lipid Metabolic Effects: A decrease in glucose tolerance has been 
observed in a significant percentage of iun on oral contracep- 
tives. For this reason, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. An increase 
in triglycerides and total phospholipids has been observed in pa 
tients receiving oral contraceptives. The clinical significance of this 
finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with oral contraceptive use. In 
some women, hypertension may occur within a few months of be- 
ginning oral contraceptive use. In the first year of use, the prave: 

ence of women with hypertension is low in users and may be no 
higher than that of a comparable group of nonusers. The prevalence 
in users increases, however, with longer exposure, and in the fifth 

ear of use is two and a half to three times the reported prevalence in 
he first year. Age is also strongly correlated with the development of 
hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to 
develop elevation of blood pressure when given oral contraceptives. 

9. Headache: The onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of oral contraceptives and evalua- 
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oral contraceptives. In breakthrough bleeding, as in 
should be borne in mind. In undiagnosed persistent or recurrent 
abnormal bleeding from the vagina, adequate diagnostic measures 
are indicated to rule out pregnancy or malignancy. If pathology has 
been excluded, time or a change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregu- 
larity, should be done only if necessary since this may increase the 
risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to 
become amenorrheic after discontinuation of oral contraceptives. 
Women with these preexisting problems should be advised of this 
ossibility and encouraged to use other contraceptive methods. 11. 
nfertility: There is evidence of impairment of fertility in women 
discontinuing oral contraceptives in comparison with those discon- 
tinuing other methods of contraception. The impairment appears to 
be independent of the duration of use of the preparations. While the 
impairment diminishes with time, there is still an appreciable differ- 
ence in the results in nulliparous women for the oral contraceptive 
and non-oral contraceptive groups 30 months after discontinuation 
of birth control. For porous women the difference is no longer ap- 
arent 30 months after cessation of contraception. 12. Ectopic 
regnancy: Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the 
ratio of ectopic to intrauterine pregnancies is higher than in women 
who are not receiving oral contraceptives, since the drugs are more 
effective in preventing intrauterine than ectopic pregnancies. The 
higher ectopic-intrauterine ratio has been reported with both combi- 
nation products and progestin-only oral contraceptives. 13. Breast 
Feeding: Oral contraceptives given in the postpartum period interfere 
with lactation. There may be a decrease in the quantity and quality ef 
the breast milk. Furthermore, a small fraction of the hormonal 
agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. The effects, if any, on the breast fed 
child have not been determined. If feasible, the use of oral con- 
UTE should be deferred until the infant has been weaned. 
PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include 
special reference to blood pressure, breasts, abdomen and pelvic 
organs, including Papanicolaou smear and relevant laboratory tests. 
As a general rule, oral contraceptives should not be prescribed for 
longer than 1 year without another physical examination being per- 
formed. 2. Under the influence of estrogen-progestogen prepara- 
tions, preexisting uterine leiomyomata may increase in size. 3. Pa- 
tients with a history of psychic depression should be carefully ob- 
served and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral 
contraceptives should stop the medication and use an alternate 
method of contraception in an attempt to determine if the symptom 
is drug related. 4. Oral contraceptives may cause some degree of 
fluid retention. They should be prescribed with caution, and only 
with careful monitoring, in patients with conditions which might be 
aggravated by fluid retention, such as convulsive disorders, mi- 
graine syndrome, or cardiac or renal insufficiency. 5. Patients with a 
past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice while receiving oral contraceptive therapy. If 
jaundice develops in any patient receiving such drugs, the medica- 
tion should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7. Oral contraceptive 
users may have disturbances in normal tryptophan metabolism 
which may result in a relative (peices deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be de- 
pressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the inci- 
dence of folate deficiency increases with oenar ny gestation, it is 
possible that if a woman becomes pregnant shortly after stopping 
oral contraceptives, she may have a greater chance of ecd 
folate deficiency and complications attributed to this deficiency. 9. 
The pathologist should be advised of oral contraceptive therapy 
when relevant specimens are submitted. 10. Certain endocrine and 
liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives. For example: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and fac- 
tors VII, Vill, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid 
binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by col- 
umn, or T4 by radioimmunoassay. Free T3 resin uptake is dé- 
creased, reflecting the elevated TBG, free T4 concentration is unal- 
tered. d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. DRUG INTERACTIONS A reduced efficacy and in- 
crease in incidence of breakthrough bleeding have been reported in 
oral contraceptive users treated concomitantly with rifampicin. It 
has been suggested that similar effects may occur with barbiturates, 
phenylbutazone, phenytoin, ampicillin and related drugs. CAR- 
CINOGENESIS See Warnings section for information on the car- 
cinogenic potential of oral contraceptives. PREGNANCY atte, inn 
category X. See Contraindications and Warnings. NURSIN 
MOTHERS See Warnings. ADVERSE REACTIONS An increased risk 
of the following serious adverse reactions has been associated with 
the use of oral contraceptives (see Warnings): thrombophiebitis, 
pulmonary embolism, coronary thrombosis, cerebral thrombosis, 
mesenteric thrombosis, liver tumors, cerebral hemorrhage, hyper- 
tension, gall bladder disease, congenital anomalies, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. The following 
adverse reactions have been reported in patients receiving oral con- 
traceptives and are believed to be drug related: nausea and vomiting 
(usually the most common adverse reactions, occurring in approxi- 
mately 1096 or less of patients during the first cycle. Other reactions, 
as a general rule, are seen much less frequently or only occasion- 
ally ), gastrointestinal symptoms (such as abdominal cramps and 
bloating), breakthrough bleeding, spotting, change in menstrual 
flow, dysmenorrhea, amenorrhea rir and after treatment, infertil- 
ity after discontinuance of treatment, edema, chloasma or melasma 
which may pna breast changes: tenderness, enlargement, and 
secretion, change in weight (increase or decrease), change in cervi- 
cal erosion and cervical secretion, possible diminution in lactation 
when given immedately, postpartum,cholestatic jaundice, migraine, 
increase in size of uterine leiomyomata, rash (allergic), mental de- 
presen. reduced tolerance to carbohydrates, vaginal candidiasis. 
he following adverse reactions have been reported in users of oral 
contraceptives, and the association has been neither confirmed or 
refuted: premenstrual-like syndrome, intolerance to contact lenses, 
change in corneal curvature (steepening), cataracts, changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, head- 
ache, nervousness, dizziness, hirsutism, loss of hair, erythema mul- 
tiforme, erythema nodosum, hemorrhagic eruption, vaginitis, por- 
phyria, impaired renal function. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/924.) 


O NEW SIZE (8%4" x 11") 3 cases/year 
O OLD SIZE (7'4" x 1012") copies prior to 1975 
(2 cases/year) 
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UCLA Forum in Medical Sciences/ Number 20 


The Preventiori of Neural 
Tube Defects: The Role of 
Alpha-Fetoprotein M 


Edited by BARBARA F. CRANDALL 
and MARY A. B. BRAZIER 


Proceedings of a Conference on the Role of Alpha- — - 
Fetoprotein in the Prevention of Neural kube Defects, 
held January 26-29, 1977, in Brentwood, California. 


This volume reports recent research in an en- 
deavor to develop practical techniques of clinical 
screening for potential fetal defects. The papers . 
consider the nature of alpha-fetoprgtein, examin- 
ing its development, biochemistry, assay, and con- 
ditions in which it is found. Neural tube defects 
including anencephaly, spina bifidasand encepha- - 
locele are investigated with particular attention - 
to prevalence, possible causes, genetic aspects, - 
treatment, and economic factors. A third major 
topic is maternal serum screening during preg- 
nancy as a means of identifying neural tube de- - 
fects. Practical problems in providing such screen- 
ing and analysis of cost benefits are considered. 


1978, 272 pp., $16.50/£10.70 ISBN: 0-12-195350-5 


Immunological Influence 
on Human Fertility 4 


Edited by BARRY BOETTCHER 


Proceedings of the Workshop on Fertility in Human  - 
Reproduction. Department of Biological Science, A 
University of Newcastle, Australia, July 11-13, 1977 


Recent encouraging results in the development — 
of a reversible vaccine against pregnancy have 
aroused interest in a method of population con- - 
trol which could make an important contribution 
to fertility regulation in many areas of the world 
where adequate medical supervision is unobtain- - 
able. It was against this background of an increas- à 
ing interest in the possibility of controlling fertility 
by immunological means that this Workshop was 
arranged. The proceedings represent an impor- 
tant step in the progress towards the development 
of a safe and reliable means of immunological 
control of fertility. 

1978, 384 pp., $22.50/£14.65 ISBN: 0-12-109950-4 


Send payment with order and save postage plus 506. si 
handling charge. Prices are subject to change without a 
notice. l 
U.S. customers please note: On prepaid orders—pay- 
ment will be refunded for titles on which shipment is 
not possible within 120 days. 
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v Fest, e or more cigarettes /day) and is quite marked in women over 35. OC users should be strongly 
“OCs ore ossocioted with increased risk of several serious conditions including venous and arterial thrombo- 
ism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, gallbladder 
SH ih fetal abnormalities. Practitioners should be familiar with the available information relating to 
ind other risks. 





lic diso ders ond other vascular í — Increased risk of thromboembolic and thrombotic disease 
h OCs is well establi hed. A British study showed increased relative risk for fatal venous thromboembolism, 
nd 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. studies showed 
elative risk [or stroke, not shown in prior British studies. It was estimated OC users were 2-11 times more likely 
rs to manifest these diseases without evident cause. In a British mortality study, overall excess mortality from 
embolism or stroke was 1.3-3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Dis- 
-Ina U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke wos estimated as 2 times 
rei A iege 4.0-9.5 times greater in users than nonusers. Mortality trends in 2) countries indicate thot, 
OC introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
lence of OC use in each country. In 1974 the Royal College of GPs reported on its prospective study comparing usersand 
sers: "A statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the 
rs are too small to justify on estimation of the degree of risk’ They reported more superficial and deep vein 
n users than nonusers. A 1977 analysis showed o 5-fold increased mortality in users from circulatory diseases, 
cardial infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration 
76 0 British Fomily Planning Association study found o highly significant association between OC useand stroke 
tal n umbers were small; the increased risk for venous thrombosis and pulmonary embolism in users was about 
d statistically highly significant. Circulatory disease mortality wos significantly greater in users. Myocardial 
V An increosed risk (2-12 times) of MI associated with OC use was reported in Britain, os previously suspected. 
study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, hyper- 
io, Obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. OCs were 
additional risk factor. Smoking is o mojor predisposing condition to MI. In terms cf relative risk, nonsmoking 
> twice os likely to hove fatal MI as nonsmoking nonusers. Smoking users have a 5-fold greater risk of fatal MI as 
users, but a 10-12-fold greater risk than nonsmoking nonusers. Amount of smoking is an important factor. In 
ning importance of these risks, give serious consideration to baseline rates for various age groups in table below. 
tance of other predispositions cited above in determining relative and absolute risks has not been quantified; it is 
me synergistic action exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women, Year 


Aged 30-39 Aged 40-44 
Users Nonusers Users Nonusers 

10.2 26 62.0 159 

NX i > 15 cigorettes daily 13.0 5.1 787 313 

TS cigarettes daily 47 09 28.6 57 

|... Nonsmokers 18 12 107 74 

Smokers and nonsmokers 54 19 328 n 
Piety bet 


x 


orts of thromboembolism after use of OCs with > 50 mcg. estrogen received by drug safety committees in 
and Denmark were compared with the distribution expected from market research estimates of sales. A 
lation was found between estrogen dose and reporting of thromboembolism, including coronary thrombosis, 
: Bc edicted by sales. OCs with >100 mcg. estrogen were associated with higher thromboembolism risk than 
tl mcg. estrogen. The authors suggested that estrogen quantity moy not be the sole factor. Any influence of 
ns was not considered, which may be responsible for certain discrepancies in the dota. Nosignificant differences 
between OCs containing the same estrogen dose nor between ethinyl! estradiol and mestranol. Studies on 
bolic risk with progestogen-only OCs have not been done. Cases have been reported for these OCs and they are 
sun ed free of excess risk. In o U.S. case-control study, relative risk of OC use 1 month before hospitalization for 
types of thromboembolism was calculated. If relative estrogenic potency ond possible influence of different 
gens are ignored, OCs may be divided into those with < 100 mcg. and those with > 100 mcg. estrogen. For all cases 
ame pee orio with only slightly higher relative risk; for idiopathic cases relative risk wos doubled 
doses, but confidence limits overlapped and differences were not significant. Apparently there was no 

d risk for cases with predispositions. Excess Mortality from Circulatory Diseases —A large U.K. prospective study 
d annual mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and 
of use. Excess circulatory diseose mortality wos 20/100,000 users (5 for ages 15-34, 33 for ages 35-44, 140 for 
?), the risk being concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking 
ion of use could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory 
was increased 10-fold in users of > 5 years, all these deaths were in women over age 34. Until more under-35 users 
of 5+ continuous years are available, size of relative risk for this oge group cannot be given. One study analyzed available 
da to estimote risk of death with various contraceptive methods, each estimate including risk of method (e.g., thrombo- 
olism for OCs) plus risk due to pregnancy or abortion in cose of method failure. This latter risk varies with effectiveness. 


uded mortality with all methods is low and below that of childbirth, except for OC users over 40 who smoke. 

okers have double the risk of smokers as a doss, light smokers about half. Lowest mortality is with the condom 
agm bocked up by early legal abortion. Risk of thromboembolic and thrombotic disease associated with OCs 
ses with age after 30 and, for Mi, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, 
f pre-eclamptic toxemia, ond especially cigarette smoking. Based on current data, the chort gives gross estimates 
f death from circulatory disorders associated with OCs: 


= 


4 = <30 30-39 240 
kers (2:15/doy) C B A 
nokers (<15/day) D C B 
ers, no predispositions D CD C 
kers, with predispositions C CB BA 


—— a 


Risk is: A— very high, B— high, C—moderate, D—low. 





d estrogen for 


. . Qf use and estrogen dose. j 
-with cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that naturol 
o est | 
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with duration of follow-up. Decreased benign breast tumors in OC users is wa | are Ons sch acted increased severity 


disease, recurrent cystic mastitis, abnormol mammograms, or cervical dysplasia. 4. i * i 
rtomos, regenerating nodules, focal nodular hyperplasia, hemangiomas, hepatocellular carcinoma etc. have been 
associated with OCs. In 1 study OC formulations with high "hormonal potency” were associated with higher risk than OCs 
with lower potency. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in short- or long-term 
users. Two studies related risk to duration of use, being much greater after > 4 years. Consider such lesions in users with 
abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up to half with signs and 
of acute hemoperitoneum. Routine radiologic ond lab studies may not be helpful; liver scans moy show a focal rect 
Hepatic arteriography or CAT may be useful in diagnosis. Hepotocellular carcinoma was noted in a few users. 5. Use in or 
immediately preceding pregnancy, bi . Malignancy in offspring —Estrogens or progestogens during early preg- 
nancy moy seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estr may hove 
increased risk {<1 in 1000 exposures) of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such 
patients carefully. From 30-90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be 
premalignant. Males so exposed may develop urogenital defects. It cannot be presumed that other estrogens do not mimic 
DES. Reports relate fetal exposure to female sex hormones and congenital anomalies, e.g., multiple anomalies described by 
VACTERL for vertebral, anal, cardiac, trac |, renal and limb defects. There appeors preferential expression by | 
males. There was o 4 7-fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, 
hormonal withdrawal pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only 
a few days. Risk of limb-reduction defects may be < 1/1000 live births. Cardiovascular defects in children exposed to female 
hormones, including OCs, during early pregnancy occurred ot 18.2/1000 births, compared to 7.8 for those unexposed 
(P <.05). Female sex hormones were used for threatened or habitual abortion, but there is considerable evidence estrogens 
are ineffective and no evidence progestogens are effective. Triploidy and possibly other polyploidy may be increased in 
abortuses from women becoming pregnant soon post-OC, These almost always abort spontaneously. It is unknown if spon- 
taneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy hos not been demonstrated. Rule out 
pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing. If user deviates from regimen, consider pregnancy at first missed period and 
withhold OCs. If pregnancy is confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting toconceive, though 
this is not based on precise information. Do not use progestogen-only or progestogen-estrogen drugs os pregnancy tests. 
6. Gallbladder disease risk, surgically confirmed, appeared after 2 years’ use ond doubled after 4-5 years in | study; it 
appeared in 6-12 months’ use in another. 7. igi ism— Decreased glucose tolerance occurs in a 
significant number of users; corefully observe diabetic ond prediabetic patients. Triglycerides and total phospholipids 
moy increase. 8. Elevated blood pressure (BP) occurs in some users in a few months. Hypertension prevalance in users is no 
higher than in nonusers in the first year, but increases with | exposure, in the 5th year it is 215-3 times the first yeor. 
Age is strongly correlated with hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal 
disease, history of toxemia or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of 
excessive weight gain or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus 
should be monitored closely. Even though elevated BP may be in the “normal” range, do not ignore clinical implications. 
Follow closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or moy not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern that is 
recurrent, persistent or severe requires stopping OCs ond evaluating cause. 10. Bleeding irregularities — Breakthrough 
bleeding (BTB), spotting and amenorrhea ore frequent reasons for discontinuing. In BTB, os in oll cases of irregular 
bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, ruleout pregnancyor malignancy. 
If pat is excluded, time or change to another product may suffice. Change toa higher estrogen OC only when necessary 
as this may increase thromboembolic risk. Those witha history of oligomenorrhea or secondary amenorrhea or without estab- 
lished regulor cycles may be anovulatory or omenorrheicafter discontinuing Those with such problems should be so informed 
and other methods encouraged. Post-use anovulation, possibly prol , may occur in women without previous irregu- 
larities. Higher incidence of galactorrhea and of pituitary tumors (e.g., adenomas) has been associated with amenorrhea in 
former users. One study reported 16-fold increased prevalenceof pituitary prolactin-secreting tumors in patients with postpill 
amenorrhea when galactorrhea was present. 11. Ectopics—In failures with combination OCs, the ratio of ectopic to intro- - 
uterine pregnancies is no higher than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. mn 
feeding — OCs may decrease quantity and quolity of milk. A smoll fraction of OC steroids appears in milk. Effects ifanyon 
child are unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still on appreciable difference in 
nulliparous but not parous women after 30 months. 


Precautions — Conduct complete history and physical prior to OC use andannually thereafter. Include breasts, abdomenand 
pelvis, with blood pressure, pop smeor ond lob tests. Pre-existing uterine leiomyomato may increase in size. Mental 
depression may occur: with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may 
occur; prescribe cautiously ond monitor corefully in convulsive disorders, migraine, asthma, or cardiac, hepotic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
joundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megoloblostic anemia has been reported. Serum folate 
may be depressed and may be exacerbated in post-OC pregnancy. Advise patholagist of OC use when submitting specimens. 
Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. These have been 
observed: increased BSP retention and other abnormalities in liver function tests; increased prothrombin and coagulation 
factors VII, VIII, IX, X; decreased antithrombin III; increased platelet oggregability; increased thyroid-binding globulin 
leading to increased circulating total thyroid hormone (PBI, T*); decreased T" uptake; unoltered free T*; decreased preg- 
nanediol excretion; reduced metyrapone response; increased blood transcortin, corticosteroid, triglyceride, phospholipid; 
reduced serum folate; impaired glucose tolerance. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or 
uterine function, or on immune response is not established. OCs may mask onset of climacteric (see Warnings on risks in this 
age group). ti patients —see patient labeling. Drug_interactions —OC effectiveness may be decreased ond 
more BTB occur with rifampicin, isoniazid, ampicillin, neomycin, peniciliin V, chloramphenicol, sulfonamides, nitro- 
furantoin, barbiturates, phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter 
effectiveness of drugs such os oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives (€.g.. 
guanethidine), vitamins, hypoglycemics. 


Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs (see Warnings): 
thrombophlebitis and thrombosis; pulmonary embolism; myocardia! infarction and coronary thrombosis; cerebral throm- 
bosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, with or 
without intra-abdominal bleeding; congenital abnormalities. There is evidence of an association between the following 
conditions and OCs, although confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari syndrome; 
neuro-oculor lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs ond ore 
believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, change in menstrual 
flow, dysmenorrhea, amenorrhea during and after use, infertility after discontinuing, edema, chloasmo or melasma, which 
may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change in cervical erosion and 
secretion, lactation decrease, cholestatic jaundice, migraine, increase in size of uterine leiomyomoto, allergic rash, mental 
depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal curvature (steepening), intolerance to 
contact lenses. The following have been reported in users and association has not been confirmed or refuted: premenstrual- 
like syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, ner- 
vousness, dizziness, auditory disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or 
nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, 
colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or 
goloctorrheo after use, endometrial, cervical and breast carcinoma (see Warnings). 


overdosage—Serious ill effects have not been reported after large acute doses of OCs in young children, but nausea 
and withdrawal bleeding might occur. 


Important note —Full prescribing information, including description, clinical pharmacology, dosage and administration, 
how supplied, references and patient labeling, is available on request. 


Demulen 


Each white tablet contains: ethynodiol diacetate ! mg and ethinyl estradiol 50 mcg. . 
Each pink tablet in Demulen-28* is a placebo containing no active ingredients 


Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to. AS T 
G. D. Searle & Co , Medical Communications Dept., Box 5110. Chicago. Illinois 60680 


6A1-H2 


| , ^ » ` LA S n. L - D E 
RE SOR he Babe AS P ML. LAU eR TS STE VI f | 
ui.. E ART P UNT Sur ae Leno um LT 


<- - 


er" oea - Lax. ~~ 
< VT E te 





American Journal of Obstetrics and Gynecology Editors 





Editors 

JOHN I. BREWER, Editor in Chief 

FREDERICK P. ZUSPAN, E. J. QUILLIGAN, Editors 
ALBERT B. GERBIE , Associate Editor 


HOWARD C. TAYLOR, JR., ALLAN C. BARNES, Editors Emeritus 


$ Advisory committee on policy 
David G. Anderson George W. Mitchell, Jr. 
C. D. Christian J. George Moore 
Leo J. Dunn Roy T. Parker 
William H. Kirkley Leon J. Shulman 
Lawrence D. Longo J. C. G. Whetham 
y 
Board of corresponding editors 
Oscar Aguero, Caracas 
Fritz Beller, Muenster! Westf. 
Pierre O. Hubinont, Brussels 
Sir Norman Jeffcoate, Liverpool 
Takashi Kobayashi, Tokyo 


15 





High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each hight, followed 
the next &iorning by BETADINE 


s 





Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 
Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for brief summary. 
A8795 189777 
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BETADINE: Dou 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag or 
bulb syringe. 








BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) So» Vario dut squeezable, plastic syringe 

ttle 

I" Anatomically-correct cannula 

4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 









Based on a review of this drug by the National 
Academy of Sciences—National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 

in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 










Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 


© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
189777 A8795 
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OBSTETRICIAN/ 
GYNECOLOGIST 


WANTED FOR PROGRESSIVE GROUP 
PRACTICE IN MODERN AIR FORCE, 
GENERAL HOSPITAL LOCATED ON 

GULF COAST BEACHES AT 
PANAMA CITY, FLORIDA. 


BENEFITS 


Category-l Approved continuing education 
program, Malpractice protection, 30 days 


paid vacation a year, salary rarige $30- 
40,000, relocation assistance, and retire- 
ment program as air force officer. 


contact: 
DR. RAYMOND KERCHER 
(904) 283-7515 
OR SEND C.V. TO 
USAF HOSPITAL/SGH, 
TYNDALL AFB, FL 32403 


INFERTILITY 


By MELVIN L. TAYMOR, M.D. 


Infertility provides practicing physicians, residents and 
medical students with an overview of the entire problem 
of human infertility and a practical approach to clinical 
management. The chapters review the accepted ap- 
proaches of the past and evaluate the significance and 
potential of recent advances, including the diagnostic 
use of the laparoscope and hysteroscope in the induction 
of ovulation in tuboplastic surgery. Controversial sub- 
jects, such as the role of mycoplasma infections and 
immune factors, are analyzed. 

SECTION HEADINGS: Introduction. Causes of Infer- 
tility. The Basic Workup. Management of the Infertile 
Couple. Special Areas and Diagnostic Tests. Therapy. 
1978, 224 pp., 10 illus., $19.50/ £12.65 

ISBN: 0-8089-1075-2 

Send payment with order and save postage plus 50¢ han- 
dling charge. Prices are subject to change without notice. 
U.S. customers please note: On prepaid orders—payment 


will be refunded for titles on which shipment is not pos- 
sible within 120 days. 


[ ^R EE 


GRUNE & STRATTON 
A Subsidiary of 
Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NWI 7DX 


Please send me — copies, Taymor: Infertility 
Check enclosed... Bill me... 


NAME ups rupi iL aii a ND 


ADDRESS l2 Ll Mes A 


"CITY/STATE/ZIP 


New York residents please add sales tar 
Direct all orders to Mr. Paul Negri, Media t. 
be: e^ AJOb&Gyn/5 


pm m t quam DEN anl nion. un 









THE ALASKA CLINIC 


(a professional corporation) 





OB/GYN'WANTED 
















N 


Immediate opportunity exists to join 50-physi- 
cian multispecialty group with adjacent new 
200-bed hospital. Completed in 1976, this 
complex offers the latest in equipment and 
design. Located in Alaska’s largest city— 
Anchorage—this referral center of the North 
offers great opportunities to live and enjoy the 
“Great Land”. Starting salary $75,000 and op- 
portunity for Shareholdership beginning sec- 
ond year. Many benefits, including malpractice 
insurance. Send letter of inquiry and resume to: 









Michael T. Propst, M.D., 

Chairman Professional Staff Committee, 

THE ALASKA CLINIC, 2841 DeBarr Road, 
Anchorage, Alaska 99504. 

Tel. No. (907) 276-2131. 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (8'4" x 11") 3 cases/year 
O OLD SIZE (7%" x 1012") copies prior to 1975 
(2 cases/year) 


Name 
Address 
City ____ State ________ Zip ————— 
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Editors 


John I. Brewer, Editor in Chief 
303 East Superior St., Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 ° 


Information for authors 

Submission of contributions. 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 


Manuscripts should in 


Most of the provisions of the Copyright Act of 1976 be- 
came effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following statement, 
signed by each author: “The undersigned author(s) transfers 
all copyright ownership of the manuscript entitled (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The author(s) warrants that the article is original, 
is not under consideration by another journal, and has not 
been previously published." Authors will be consulted, 
when possible, regarding republication of their material. 


All articles published in this JouRNAL must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

It is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest Cumulated Index Medicus. 
For reference style see current issue of JouRNAL. Authors are 
encouraged to limit references to 16, except for Communica- 
tions in Brief, limited to 2, Current Investigation and Clinical 
Opinion, limited to 6, and Current Developments, for which 
there is no limit. Illustrations accompanying manuscripts 
should be numbered, provided with suitable legends, and 
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E. J. Quilligan, Editor 
Los Angeles County—US€ Medical Center, 
Mission Rd., Los Angeles, California 90033 


Albert B. Gerbie, Associate Editor ^ 
303 East Chicago Ave., Chicago, Illinois 60611 


marked lightly on the back with the author's name. Authors 
should indicate on the manuscript the approximate position 
of tables and text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
propriate point in the text. Captions of the tables should be 
brief, yet indicate clearly the purpose or content of each 
table. Rows and columns in the table should precisely de- 
fine the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviations 
are used they should be explained in a footnote to the 
table. . 

An abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript and should 
be typed on a separate sheet of paper. 


A footnote should be included which gives the name and — 


complete mailing address of the person to whom RoE 
requests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics 
and Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustra- 
tions will be reproduced free of cost to the author, but spe- 
cial arrangements must be made with the Editors for color 
plates, elaborate tables, or extra illustrations. Original draw- 
ings or graphs should be drawn with black India ink. Type- 
written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
x-ray films, or ECG tracings. Glossy print photographs are 
preferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 


received by Dr. Brewer at least 2⁄4 months prior to the time | 


of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
published in the scientific pages of the JoURNAL but may be 
submitted for paid advertisements, if desired. 

Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the JOURNAL 
will be considered for publication. The writer of the original 
article will have an opportunity to reply to unfavorable 
comments. A brief case presentation of special interest in the 
form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JouRNAL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 
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GLAMOUROUS WHILE PREGNANT! 
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No. 706 No. 850 
Snap crotch. About $6. 


About $10. Black, Brown, Navy 
At better stores, or wri 
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POSITION—Faculty positions in Obstetrics 
and Gynecology University of 
lowa, College of Medicine 
lowa City, lowa 

RANK —Open, commensurate with 
training and experience 


QUALIFICATIONS—M.D. with eligibility for 
certification by the American Board of 
Obstetrics and Gynecology and, where ap- 
plicable, certification (or eligibility for cer- 
tification) of special competence in the 
particular subspecialty area. 

1) Gynecologic oncology 
2) Reproductive endocrinology-infertility 
3) Maternal-fetal medicine 


4) General obstetrics-gynecology/ambu- 
latory care 


Interest and experience in undergraduate 
and graduate education, clinical and/or 
basic research, and clinical practice of ob- 
stetrics and gynecology. 

FOR FURTHER INFORMATION CONTACT: 

R. M. Pitkin, Professor and Head, Department 

of Obstetrics and Gynecology, University of 

lowa Hospitals, lowa City, lowa 52242 


THE UNIVERSITY OF IOWA IS AN EQUAL OPPORTUNITY/AFFIRMATIVE 
ACTION EMPLOYER. 








EDITORS! REVIEWE 
AUTHORS! 


For you... a new book that con 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURN, 
EDITORIAL POLICIES A 
- PRACTICES 


Guidelines for Editors, Revie 


and Authors 


In 1665 the first scholarly journal was publi 
France. Since that time, there has been 1 
source of editorial guidelines for journal : 
This new book now provides you with 
source. 


YOU DECIDE YOUR OWN APPROF 


Presenting the advantages and disadvant: 
each specific decision, eminent editors off 
various recommendations, discussions, an 
ions concerning the problems you may enc 


"Because we are aware that there is no ' 
policy on most editorial matters, we have 
not to prescribe rules, but have, ins 
explored various facets of the problems 
confront the editor in his daily work." 


The book is divided into two general se 
editorial policies, which usually require 
decisions; and editorial practices, which i 
minor decisions, often about format or mec 
style. You'll find essays exploring: the mar 
reviewing system; special types of mani 
(abstracts, transactions, solicited manu 
book reviews). You'll value chapters which 
information for authors; copyright; errata 
ences cited; copy-editing; journal cover; e! 


From “the purpose of scientific journ: 
"binding practices," this new book c 
virtually everything you want to know as 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.I 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; R: 
Moser, M.D.; J. Roger Porter, Ph.D.; and | 


Woodford, Ph.D. August, 1976. 128 pages, 
Price, $9.95. 


Please send me on 30-day approval THE SCI 
JOURNAL: EDITORIAL POLICIES AND PRA 
Price, $9.95. 

O Bill me O Master Charge # 

O Payment enclosed 

Name 

Address 

City 

Stile erie UC AM e 


MOSI 


TIMES MIRI 


30-day approval offer d only in 
pfa y wer MO Ape y THE C. V. MOSBY CO 
onünerkal WO. ane sanaaa, 11830 WESTLINE INDUST 


A60519 ST. LOUIS, MISSOUF 





odavy. 


Choosing an 
pral contraceptive 
ay mean looking 

at more than 


estrogen alone. 



























= Lookatthe — 
progestogen. 
And what it | 
has to offer. 


Choosing an oral contraceptive has 
usually been based on the estrogen content 
more than on the progestogen. But most oral 
contraceptives in use today are combinations 
of estrogen and progestogen. And the pro- 
gestogen component provides an important 
basis for evaluation, too. 

-. .— Low dose Ovral and even lower dose 
Lo/Ovral provide levels of estrogen which 
seem to be suitable for most oral contraceptive 
candidates. Equally important, both Ovral 

and Lo/Ovral are distinguished by nor- 
gestrel, a progestogen available only from 


Wyeth. 


LOOK AT NORGESTREL. 


- Pharmacoloaically distinct. 
Unlike other progestogens in current use, 
- norgestrel has been shown in biological 
assays to be neither inherently estrogenic, 
nor to convert to estrogen, in vivo. 
As a result, noraestrel adds no 
estrogen to the 50 micrograms in 
TI Ovral or the 30 micrograms 
E inLo/Ovral, to disturb the 
EXT  estrogen-progestogen ratio. 
Prominently progestational. 
Biological tests have 
shown that norgestrel very closely 
parallels the progestational 
activities of natural progesterone. 
And clinically, even at low doses, 
norgestrel has a pronounced effect 
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on maintaining the integrity of the endo- 
metrium, thereby fulfilling one of the primary . 
purposes of a progestogen in combination oral 
contraceptives. 

Highly antiestrogenic. 

At the level of the cervix, norgestrel 
exhibits marked antiestrogenic activity which 
produces a thick and tacky cervical mucus 
that’s hostile to sperm penetration, and gener- a | 
ally credited with contributing to the contra- -— o * 
ceptive efficacy of Ovral and Lo/Ovral.  ' 
Balanced with ethinyl estradiol for confi- 

ence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a aratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 




























4 
of menstrual irregularities, even in the first k » 
cycle, have been reported with these products.” : RN 
Low dose (50 mca) Ovral® and lower dose INN 


(30 mca) Lo/Ovral® 

Distinguished by norgestrel. 

"Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Warnings, Precautions, Adverse Reactions, etc. 

in the accompanying IN BRIEF should be carefully considered 

See important information on following page. 


Wyeth Laboratories 
Philadelphia, Pa. 19101 


OVRAL 
Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRAL@ 


Each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. | 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC, N.Y., N.Y 
All rights reserved 




















. Indicat ons and Usage—OVRAL® and LO/OVRAL® are 

_ indicated for the prevention of pregnancy in women who elect to 

. use oral contraceptives (OC's) as a method of contraception. 

- Contraindications—OC s should not be used in women with any 

_of the following conditions: 1. Thrombophlebitis or throrffboembolic 
f disorders. 2. A past history of deep-vein thrombophlebitis or 

_ thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 

disease. 4. Known or suspected carcinoma of the breast. 5. Known 

. or suspected e ON pang rie neoplasia. 6. Undiagnosed 

~ abnormal genital bleeding. 7. Known or suspected pregnancy (see 

Ems No. 5). 









w 35 years of age. Women who use oral 
ae should be strongly advised not to smoke. 
S . The use of oral contraceptives is associated with increased risk 
xh of several serious conditions, including thromboembolism, 
| stroke, myocardial infarction, hepatic irren gal bladder - 
- | disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
. information relating to these risks. 


a L Thromboembolic Disorders and Other Vascular Problems: An 

. increased risk of thromboembolic and thrombotic disease 

associated with use of OC's is well-established. Three principal 

i studies in Great Britain and 3 in the U.S. have demonstrated 

§ _ increased risk of fatal and nonfatal venous thromboembolism and 

oke, both hemorrhagic and thrombotic. These studies estimate 

_ that users of OC's are 4 to 11 times more likely than nonusers to 
po these diseas@s without evident cause. 

VASCULAR DISORDERS-—In a collaborative American 

udy of cerebrovascular disorders in women with and without 















































e Was p 0 times greater in users than nonusers and the risk of 
c stroke was 4 to 9.5 times greater in users than in 


isers 
AR |DIAL INFARCTION (MI)—An increased risk of MI 

ox with use of OC's has been reported, confirming a 

iously suspected association. These studies, conducted in the 

‘ye as expected, that the greater the number of underlying 

viram for coronary-artery disease (cigarette smoking, 

; hs ypertension, hypercholesterolemia, obesity, diabetes, history of 

em Miet the higher the risk of developing MI. 

Hu dless of whether the patient was an OC user or not. OC's, 

however, were found to be a clear additional risk factor. In terms of 

L elative risk, it has been estimated that OC users who do not smoke 

(smoking is considered a major predisposing condition to MI) are 

- about twice as likely to have a fatal MI as nonusers who do not 

5 . smoke. OC users who are also smokers have about a 5-fold 

sed risk of fatal MI compared to users who do not smoke, but 

about a 10- to 12-fold increased risk compared to nonusers who do 

.. pot smoke. Furthermore, amount of smoking is also an important 

e factor. In determining importance of these relative risks, however, 

- baseline rates for various age groups must be given serious 

. consideration Importance of other predisposing conditions 

above in determining relative and absolute risks has not 

asyet been quantified; quite likely the same synergistic action exists, 

but perhaps to a lesser extent. 

RISK OF DOSE-In an analysis of data derived from several 

ational adverse-reaction reporting systems, British investigators 

S Deb cuded that risk of thromboembolism, including coronary 

_ thrombosis, is directly related to dose of estrogen in OC's. 

rations containing 100 mcg or more of estrogen were 

icm with higher risk of thromboembolism than those 

. containing 50-80 mcg. Their analysis did suggest, however, that 

quantity of estrogen may not be the sole factor involved. This 

. finding has been confirmed in the US. 

DISEASES A EXCESS MORTALITY FROM CIRCULATORY 
A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 

_ diseases of the circulatory system for users and nonusers of OC's 

CO! to age, smoking habits, and duration of use. Overall 

— excess death rate annually from circulatory diseases for OC users 

Mut hy estimated to be 20 per 100,000 (ages 15-34—5/ 100,000: ages 
5-44—33/ 100,000; ages 45-49—140/ 100,000), risk being 

- centrated in older women, in those with long duration of use, 

» puma cigarette smokers. It was not possible, however, to examine 

ips of age, smoking, and duration of use, nor to 

f EU compare effects of continuous vs. intermittent use. Although the 

udy showed a 10-fold increase in death due to circulatory diseases 

_ in users for 5 or more years, all these deaths occurred in women 35 
_ or older. Until larger numbers of women under 35 with continuous 

_, use for 5 or more years are available, it is not possible to assess 

r Tmegnitude of relative risk for this younger group. 

Available data from a variety of sources have been analyzed to 

estimate. risk of death associated with various methods of 

j \traception. Estimates of risk of death for each method include 

combined risk of contraceptive method (e.g. thromboembolic and 

_ thrombotic disease in the case of OC’s) plus risk attributable to 

a pregnancy or abortion in event of method failure. This latter risk 

. varies with effectiveness of method. The study concluded that 

. mortality associated with all methods of birth control is low and 

. below that associated with childbirth, with the exception of OC's in 

men over 40 who smoke. Lowest mortality is associated with 

condom or diaphragm backed up by early abortion. Risk of 
thromboembolic and thrombotic disease associated with OC's 
increases with age after about 30 and, for MI, is further increased by 

- hypertension, hypercholesterolemia, obesity, diabetes, or history of 

preeclamptic toxemia, and pene cigarette smoking. 

4 B and patient should be alert to earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, 
nary embolism, cerebrovascular insufficiency, coronary 

ae retinal thrombosis, and mesenteric thrombosis). Should 
; Ax of these occur or be suspected, the drug should be 
el M icontnued immediately. A 4- to 6-fold increased risk of 
Yu - postsurgery thromboembolic complications has been reported in 
ON be users. T feasible, OC's should be discontinued at least 4 weeks 
before surgery of a type associated with increased risk of 
_ thromboembolism or prolonged immobilization. 

| 2. Ocular Lesions—There have been reports of neuro-ocular lesions 

| such as optic neuritis or retinal thrombosis associated with use of 

OC's. Discontinue OC's if there is unexplained, sudden or gradual, 

- . partia-or complete loss of vision; onset of proptosis or diplopia; 
m4-or retinal.vascular lesions, and institute appropriate 
iagnostic and therapeutic measures. 
. Carcinoma—Long-term continuous administration of either 
, j* natural or synthetic estrógen in certain animal species increases 
- frequepcy of carcinoma o of the breast, cervix, vagina, and liver. 
* Certain synthetic progestdgens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, 
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benign and maligne ne in zd f NUR 3c Slao studies - 
have reported an increased risk of endometrial carcinoma 
associated with prolonged use of exogenous estrogen in 
postmenopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors (e.g, ^ e 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 
4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorthage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects in 
Offspring. and Malignancy in Female Offspring—Use of fernale sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens. 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones. including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC’s, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 
6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months’ use. 
7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 
8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 24 to 3 times the reported prevalence in the 1st year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 
9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities—Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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menstrual iugulo should. be done on if i necessary, silice ts 
may increase risk of thromboembolic disease. 

Women with past history of oligomenorrhea or secondary 
amenorrhea or young women without regular cycles may have a * 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 
may occur in contraceptive failures. 

12. Breast-feeding—OC’s given in the postpartum period may 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 
until infant has been weaned, 


| Precautions—GENERAL--1.A complete medical and family 


history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 
examination. 

2. Under influence of estrogen-progestogen preparations. pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued i if depression recurs to a 
serious degree, Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops. 

OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components 
may be affected by estrogen-containing OC's:a. Increased 

Sito bromonhfhals in retention. b. Increased prothrombin and 
factors VII, VIII, [X, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reducec 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions —HReduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g.. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease); 
change in cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic): 
mental depression; reduced tolerance to carbohydrates; vagina! 
candidiasis; change in comeal curvature (steepening), intolerance to 
contact lenses. 

The following adverse reactions have been reported in users of 
OC'5, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme. 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur 
in females. 


OVRAL 


each tablet contains 0.5 mg 
norgestrel with 0.05 mg ethinyl 
estradiol. 


LO/ONRALE 


each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol 
Wyeth Laboratories Phila., Pa. 19101 





American Journalof. Obstetrics and Gynecology 


. . volume 131 number 1l — — =- May 1, 1978 


Transactions of-the Eighty-eighth 
Annual Meeting of the American 
Association of Obstetricians 

and Gynecologists—continued 


Cryocoagulation of the endometrium at the 


uterine cornua 


WILLIAM DROEGEMUELLER, M.D. 
BENJAMIN E. GREER, M.D. | 
JOHN R. DAVIS, M.D — = 
EDGAR L. MAKOWSKI, M.D. 
MILOS CHVAPIL, M.D., Pu.D. 
ALBERT POLLARD, M.D., Pu.D. 
With the engineering assistance of 

ROBERT K. MITCHINER, B.S. 
M. T. TARRALL, B.S. 

PAUL BINGHAM, B.S. 
RICHARD D. FALB, PH.D. 


Denver, Colorado, and Tucson, Arizona 


A cryoprobe that will produce coagulation necrosis and subsequent scar formation of the 
cornual areas of the uterus has been tested. A discussion is made of the developmental 
program, including the design of the instrument, efficacy and safety testing in baboons, and 
preliminary investigations of the safety of this procedure in man. (AM. J. OBSTET. GYNECOL. 
131: 1, 1978.) 
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From the Department of Obstetrics and Gynecology, . MANY INVESTIGATORS are attempting to develop a 
University of Colorado Medical Center, Denver, Colorado, 
and the Departments of Obstetrics and Gynecology and ood i 
Pathology and Division of Surgical Biology, University of formed via the uterine cervix. A variety of chemical 
Arizona Medical Center, Tucson, Arizona. and physical agents, including quinacrine, methyl- 


sterilization operation for women that can be per- 


This research was sponsored by the Agency for : cyanoacrylate, paraformaldehyde, silicone rubber, and 


International Development, Contract No. | _ polyethylene and ceramic plugs, and severa! types of 


932-17-570-603, and Valleylab, Boulder, Colorado. thermal energy have been used in attempts to block the 


Presented by invitation at the Eighty-eighth Annual uterotubal junction." ? Ideally, the optima! surgical 
Meeting of the American Association of Obstetricians and 
Gynecologists, Hot Springs, Virginia, September 8- 10, j . y 
1977. gs See P would be done rapidly under local anesthesia, and 

a SON would result in minimal morbidity without a convales- 
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Health Sciences, 1501 N. Campbell, Tucson, Arizona cent period. This report will discuss the attempts of one 
85724. 


procedure would be performed on an outpatient basis, 
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Fig. 1. Area of cryocoagulation and gelatin-resorcinol-formaldehyde. (Original magnification x 88.) 


surgical necrosis of the endometrium and subsequent 
scar formation of the cornual areas of the uterus. This 
developmental program has had multiple variables in- 
cluding both animal and human investigation. 

Previous studies in man investigated cryosurgical ne- 
crosis of the endometrium using metal cryoprobes.'* '* 
Attempts were made to produce homogenous ablation 
of the endometrium, and cause secondary amenorrhea 
and sterility. The procedure was time-consuming, re- 
quiring multiple probe placements. Long-term studies 
demonstrated areas of endometrium that had not been 
destroyed. However, dense uterine synechiae were ob- 
served in those areas of the endometrial cavity that 
were subjected to multiple freeze-thaw cycles. Two pa- 
tients underwent hysterectomy three and five years 
after endometrial cryosurgery and the fibrous tissue 
had not been replaced by regeneration of the endome- 
trium. 

Most studies have concluded that cellular death oc- 
curs at a temperature of approximately —20* C. This 
temperature is within 2^ of the eutectic point of a 
sodium chloride solution. Cryosurgery causes coagula- 
tion necrosis of the tissue due to the severe biochemical 
and biophysical changes produced by the subfreezing 
temperatures. Primarily, a physical rupture of the cell 
wall is produced by the formation of intracellular and 
extracellular ice crystals. Subsequently, abrupt changes 
in ph and electrolyte concentrations occur with altera- 
tions of the cell membrane and cytoplasmic structures. 
Secondarily, there is avascular necrosis of the endome- 


trium produced by circulatory changes due to capillary 
obstruction and stasis. 

The extent or depth of necrosis in endometrial 
cryosurgery is related to the following six variables: (1) 
rate of cooling, (2) blood supply to the area, (3) lowest 
temperature obtained during surgery, (4) rate of 
warming, (5) time during surgery at the lowest tem- 
perature, and (6) number of freeze-thaw cycles. 

As compared to metals, biologic tissues are poor 
conductors of temperature. This physical propertv 
provides a prime safety factor during cryosurgery of 
the uterus, for the myometrium develops large tem- 
perature gradients within a few millimeters of the 
cryoprobe. 

Based on previous studies, the basic hypothesis was 
proposed that multiple freeze-thaw cycles, followed by 
active warming of the tissue and abrasion of the necrot- 
ic debris, would result in uterine synechiae. It was 
further postulated that the development of dense scar 
tissue might be facilitated by the placement of tissue 
adhesives or a collagen plug, which would function as a 
matrix for the fibroblasts to form scar tissue between 
the adjacent walls of the myometrium.'?^* 


Baboon research 


The foundation of the developmental program was 
to design a cryoprobe that would produce a consistent 
and predictable area of tissue necrosis. No one has de- 
veloped an in vitro system that duplicates the ther- 
modynamic changes resulting from the blood flow to 
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the endometrium in the experimental animal. The en- 
gineers have found that freezing rates of commercially 
available gelled water closely approximate that rate for 
human tissue. Their bench testing of rate of freeze was 
performed in this substance. 

The subsequent in vivo testing of a miniature cryo- 
probe was accomplished in two phases. The goals of the 
baboon research were to establish the extent of the ne- 
crotic isotherm and study the effects of gelatin- 
resorcinol-formaldehyde and collagen on scar forma- 
tion. 

Eight baboons were operated upon in the initial 
phase of the research. The cylindrical animal cryo- 
probe was 5 mm. in diameter and had an active linear 
freezing surface of 8 mm. During the initial experi- 
ments, the minimum probe temperature averaged 
—63° C., and the rate of temperature decline between 0 
and —50° C. was 2° per second. Temperatures, sensed 
by a copper-constantan thermocouple encased in a 22 
gauge hypodermic needle just below the serosal surface 
of the uterus, averaged —6° C. The initial protocol in- 
cluded freezing, active warming, abrasion, and injec- 
tion of 0.2 ml. of tissue adhesive, gelatin-resorcinol- 
formaldehyde, into the target area. 

Hysterectomies were performed one month follow- 
ing the cryosurgical procedures. Serial histologic slides 
of the cornua were studied and the symmetry of coagu- 
lation necrosis and glue in the target area did not 
satisfy the research team (Fig. 1). Therefore, the en- 
gineers redesigned the probe with improved conduc- 
tivity and flow rates. Similarly, the abrader was 
modified to assure more effective dislodgment of the 
necrotic endometrial debris. 

During the second phase of animal studies, 12 ba- 
boons underwent cryosurgery with the modified probe 
(Fig. 2). The initial six experiments were used to de- 
termine the optimal length of the repetitive freeze- 
thaw cycles. Operating probe temperatures were simi- 
lar to those in previous experiments and averaged 
—60* C. However, the rate of temperature decline, as 
measured by à continuous strip recorder, was im- 
proved from 2* to 16* C. per second. It was discovered 
that three consecutive freeze-thaw cycles of 1 minute, 
15 seconds, each produced a uniform cylindrical ne- 
crosis of the target area. The coagulation necrosis in- 
volved the full thickness of the endometrium and from 
1 to 10 per cent of the myometrial wall. 

The protocol for the remaining six baboons was to 
determine whether a small collagen plug would be re- 
tained in the abraded area and if the collagen would 
facilitate the development of synechiae. The native col- 
lagen sponge was porous and biodegradable with the 
average pore size being 400 wu in diameter. Each cornu 
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Fig. 2. Baboon probe with collagen plug. 


of the uterus had three repetitive freeze-thaw cycles of 
l minute, 15 seconds, followed by 15 seconds of abra- 
sion. The collagen plug, 2 mm. in diameter and 8 mm. 
long, was then ejected into the target area from the 
central channel in the animal probe. Hysterectomies 
were performed six weeks following cryosurgery. Fluid 
tests for patency of the uterine cornua, maximum 
pressures of 180 to 200 mm. Hg, did not demonstrate 
patency of the target area. The presence of collagen 
appeared to facilitate the scar formation (Fig. 3). 


Human research 


Based on the information obtained from the baboon 
studies, several design modifications were incorporated 


into the cryosurgical equipment presently being tested - 


in man. Successful test results in the baboons indicated 
that rapid tissue freezing rates were essential to pro- 
duce consistent and homogenous necrosis throughout 
the target area. The probe was designed to maximize 
the rate of freezing and produce tip temperatures 
which approach the theoretical lower limit for nitrous 
oxide (boiling point, —88* C.). 

Freezing rates are determined by the flow rates of 
nitrous oxide which are directly proportional to the 
pressure in the storage cylinders. A system was then 
designed whereby the two E cylinders of nitrous oxide 
were heated to approximately 35* C. Heating the cylin- 
ders maintained the pressure between 900 and 1,000 
p.s.i. This innovation prevented the changes in freez- 
ing rates that had been observed as cylinder tempera- 
tures were decreased as the coolant gas evaporated 
with multiple freeze cycles. Freezing rates presently 
being obtained with the human probe are approxi- 
mately 150* C. per second. 

The human probe was designed so that the shank is 
curved to facilitate placement into the uterine cornu. 
The shank consists of three concentric tubes. The out- 
ermost tube functions as a wall of the “dead air” insula- 
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Fig. 3. Area of coagulation necrosis demonstrating the presence of collagen plug and scar formation. 


(Original magnification X88.) 


EXPANSION 





Fig. 4. Engineer's drawing of interior of probe. 


tion space. The inner and middle tubes form the ex- 
pansion annulus through which the expansion needle 
and the exhaust fluid pass. In this way, the outgoing 
fluid is allowed to cool the incoming gas and liquify it 
before it is sprayed into the tip. The innermost tube 
serves as a guide for the collagen ejector rod (Fig. 4). 

The tip of the probe is tapered to fit snugly into the 
cornu and provide maximum surface contact during 
the freezing process. The active linear freezing surface 
is 8 mm. in length. The diameter of the tip of the probe 
including the protruding serrated fins is 4 mm. The 
diameter of the active freezing surface gradually ex- 
pands to a maximum, including fins, of 7.5 mm. The 





Fig. 5. Human probe with collagen plug. 


serrated fins serve two functions, Their presence in- 
creases the surface area of the tip and facilitates a con- 
sistent geographic thermal injury. Second, they are 
used to curette the necrotic endometrium following the 
last warming cycle (Fig. 5). 

During the baboon testing, the warming phase was 
accomplished by using warm liquid nitrous oxide 
under high pressure. To insure maximum safety, the 
warming phase in the human studies is produced by an 
electrical heater which operates at low voltage (15 v. 
DC). The wire of the heater has a dual function in that 
it measures temperatures as well as warms the tip. Dur- 
ing the freezing phase, a small sensing current enables 
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Fig. 6. Center of cryocoagulation; 48 hour series in man. (Original magnification x88.) 


one to note the change in heater resistance. The result- 
ing voltage is interpreted by the electronics inside the 
console and displayed on the digital panel as rate of 
freeze and tip temperature. 

Initial testing was performed on excised human uteri 
and temperatures were monitored by both fixed and 
wandering thermocouples. Probe temperatures averag- 
ing —80* C. were maintained for three cycles of one 
minute each. The lowest uterine surface temperatures 
monitored were between +10° and +15° C. 

The next step of safety testing in man was a group of 
experiments performed immediately preceding hys- 
terectomy. Five women underwent cryosurgery while 
being monitored by a wandering thermocouple in- 
serted just under the serosal surface of the uterus. The 
average minimum temperature of the serosal surface 
of the uterus was +21° C. 

To further establish the margins of safety of the pro- 
cedure, an in vivo test was performed to determine the 
maximum necrotic isotherm. The freeze cycle was 
maintained continuously for 10 minutes. Eight min- 
utes, 45 seconds, elapsed before the serosal surface 
temperature reached 0^ C. The lowest surface tem- 
perature monitored was —3° C. In this acute experi- 
ment, serial histologic slides demonstrated myometrial 
necrosis to a depth of 5 mm. 

After completing short-term study of 16 cases incor- 
porating varying freeze-thaw cycles, it was determined 
that three freeze cycles of 60 seconds each with a first 
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and second warming cycle of 60 seconds and a final 
warming cycle of 120 seconds would be the protocol for 
future long-term studies. Six patients have been inves- 
tigated with 48 to 72 hour intervals between cryo- 
surgery and hysterectomy (Figs. 6 and 7). In each case, 
the cryoprobe had produced a cylindrical area of 
complete coagulation necrosis of the endometrium and 
3 to 5 mm. of adjacent myometrium at the uterine cor- 
nua (Fig. 8). Probe placement was performed by three 
different gynecologists and no differences were noted 
in their ability to “blindly” direct the tip of the probe to 
the target area. 

The surgery was accomplished under paracervical 
block anesthesia and on an outpatient basis. The cervix 
must be dilated to a diameter of 8 mm. The patients are 
unable to determine when the probe is either actively 
freezing or warming the tissue. Therefore, producing 
cervical dilatation is the most painful part of the proce- 
dure. None of the patients has experienced a febrile 
response or leukocytosis in the 48 to 72 hour series. 
Postoperative symptoms are similar to those of a pa- 
tient who has had a dilatation and curettage. 

Presently, the interval between cryosurgery and sub- 
sequent hysterectomy is being extended gradually. 
This procedure will not be offered as a sterilization 
operation without the background information pro- 
vided via long-term studies demonstrating lack of 
endometrial regeneration and evidence of cornual ob- 
struction without recanalization. The difficulties in 
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Fig. 8. Composite of serial slides of uterine cornu; 48 hour series in man. There is a 1 mm. distance 
between each slide. Serial sections demonstrate coagulation necrosis of the endometrium adjacent to 
tubal ostium. 


drawing physiologic conclusions from the interpreta- 
tion of serial histologic slides of the cornua or fluid tests 
for patency are appreciated. 


Comment 


In the search for a method of sterilization of women 
on an outpatient basis, the uterotubal junction has been 
subjected to insult by several types of thermal injury, 
chemicals, and various blocking devices. This research 
group, as others, has profound respect for the ability of 
the uterus to repair injury, the capacity of the endome- 
trium to regenerate, and the reluctance of the uterus to 
form scar tissue. 


To date, the most important product of this research 
has been the engineering innovations that give the sur- 
geons a predictable area of tissue necrosis. During this 
developmental program, freezing rates have been im- 
proved from 2° to 150° C. per second. Maintaining a 
constant pressure in the cylinders by the use of heating 
blankets results in similar thermal injuries, regardless 
of the repetitive use of the equipment. 

The most important advantage of cold as a surgical 
technique is that the extent of coagulation necrosis is 
predictable and sharply demarcated from adjacent tis- 
sue. Dense synechiae have been produced in the uterus 
by cryosurgery with multiple freeze-thaw cycles. The 
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question for the future is to determine with what con- 
sistency this process will produce om: obstruction 
and sterility in man. 
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The authors are indebted to Dr. Frank Beluhan and 
the University of Illinois Biological Research Labora- 
tory for their cooperation. with this study. 
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Discussion 


DR. GEORGE D. WILLBANKS, Chicago, Illinois. A 
simple method of permanent, female sterilization is the 
goal of many ongoing projects. There still is no ideal 
method that can be applied to the majority of women as 
a simple, safe, reliable, and inexpensive outpatient pro- 
cedure, even when performed by paramedical person- 
nel. Dr. Droegemueller and colleagues preserit an ex- 
tensive study of one method of uterotubal junction 
destruction that might prove applicable. They are to be 
commended for their persistence and excellent en- 
gineering capabilities. 

The basic points of transvaginal sterilization have to 
do with where, how, and what; i.e., where to occlude the 
ovum-sperm path, endometrium uterotubal junction, 
or tube; how to approach the area, by direct vision or by 
blind application; and finally, what to use to occlude the 
area, chemical or physical agents or thermal energy, 
either hot or cold. 

The area of the uterus or tube to be specifically ap- 
proached in an attempt to produce permanent sterili- 
zation bears primary consideration. The endometrium 
is one of the earlier sites of attack for sterilization, with 
either hot or cold energy. They have confined the ap- 
proach to the cornua or perhaps the uterotubal junc- 
tion. The original attempts at completely obliterating 
the endometrium by various methods, including cryo- 
surgery, were unsuccessful for obvious reasons and 
plagued with complications. It is amazing how meager 
is the knowledge of this specialized area of the uterus, 
l.e., the uterotubal junction.’ This area has a different 
cellular lining and is probably different in blood supply 
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and muscular action than the remainder of the endo- 
metrium and uterine musculature. I wonder if the es- _ 
sayists have made any specific observations on the area 
included in the freeze and the physiology-of this area? 
Is a specific time in the menstrual cycle preferred? 
There are two basic approaches as to how to obstruct 
the uterotubal j Junction for sterilization. One is to apply 
the occlusive mechanism under direct vision using a 
hysteroscope and the second is to blindly deliver the 
occlusive mechanism to the junction area. My co- 
workers and I developed a steerable hysteroscope 
when the original blind techniques seemed unsuccess- 
ful; however, the expense of the instrument and the 
expertise required of the operator led us to abandon 
the technique for mass sterilization.’ However, the 
steerable instrument is well suited for physiologic 
studies. Dr. Droegemueller and his colleagues utilize 
the second simpler approach, that is, the blind place- 
ment of the instrument into the cornua of the uterus. I 
would like to ask how the operator tells when the 
instrument is in the proper location for the freeze- 
injection procedure? It would seem that even this sim- 
ple technique would require some knowledge of anat- 
omy and some expertise and, therefore, training in 
manipulation of the instrument. Perhaps a more fool- 
proof device, like that of Richart, Neuwirth, and Bol- 
duc,” would require a less well-trained operator which 
is Important in physician-poor developing countries. 
Their instrument involves the insertion of a cannula 
balloon which delivers a caustic occlusive solution 
(methylcyano acrylate) into the upper uterus and in- 
terstitial and isthmic portions of the tube. It is designed 
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to be "automatic" and can be utilized by paramedical 
personnel who simply have to insert the cannula into 
the fundus. Their report,did not describe actual 
human testing. 

The third major component of this type of steriliza- 
tion is the technique to be used to cause the occlusion. 
As the authors state, “A variety of chemical and physi- 
cal agents . . . and several types of thermal energy have 
been used in 1attenipts! to block the uterotubal junction." 
Of the thermal sources, cold seems safer ànd more 
physiologic than electrocautery. However, neither hot 
nor cold thus far has been successful in satisfactorily 
pr eventing pregnancy in women ina high enough per- 
centage to be feasible. Have Dr. Droegemueller and 
associates planned any longer-term primate studies to 
involve actual pregnancy testing? The permanence of 
the occulsion seems critical to the ultimate success of 
the technique. Combined with the delivery of a tissue 
“adhesive,” probably the best occlusive technique, this 
should increase the reliability of the procedure, but 
again this has not been demonstrated in long-term ex- 
periments. Has the author tested any other materials to 
accomplish this aim, i.e., ceramics, plastic polymers, 
and the like? The drawback of the use of this combined 
modality is the cost, complexity, and reliability of the 
instrument. What is the projected cost. of this instru- 
ment, and what could one expect in reliability (ie, 
breakdowns)? i 

One of the drawbacks to techniques of tissue de- 
struction is the body reaction to this damage. Could the 
authors expand on the initial symptoms at the time of 
the procedure and the symptoms (fever etc.) that fol- 
low? Obviously, the ultimate test will be the final testing 
in man of permanent occlusión and prevention of 
pregnancy in an experimental situation and, later, in 
actual field trials. 

Overpopulation continues to be a critical problem in 
three fourths of the world's area. I commend those like 
Dr. Droegemueller's team who endeavor to solve this 
problem. 
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DR. CARL J. PAUERSTEIN, San Antonio, Texas. As we 
all are aware the World Health Organization has main- 
tained for quite a time a task force on tubal occlusion, 
and they bave investigated many different techniques 
for transcervical cornual occlusion. The unfortunate 
thing about most of the studies that dealt with the use 
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of thermal energy has been the high incidence of ec- 
topic pregnancy. I think itis very difficult to investigate 
the propensity toward ectopic pregnancy in ari animal 
model, because for all practical purposes man seems to 
be the only species that develops ectopic pregnancies 
with any frequency. There have been; I think, a total of 
three or four tubal ectopic pregnancies reported in the 
infrahuman primates in all the world experience, and 
to the best of my knowledge, there has not béena single 
tubal pregnancy in any infraprimate species. So, I 
wonder how you are going to confront the problem of 
the end product, which is sterilization. 

DR. ABRAHAM F. LASH, Chicago, Illinois. In the last 
decade, during which cryosurgery has been developed, 
this is the first article I have encountered which pre- 
cisely evaluates the method. Cryosurgery covers a large 
field of treatment. The word “cryosurgery” is inade- 
quate to express what is being done. It is important in 
using that term to designate the degree of coldness 
produced. Now, with the Fridgitonic machine, you 
produce a temperature of —60° to —85°. With the 
Lindy machine, it is possible to reach —150° to —195? 
So, first, it is a question of temperature. Second, it is a 
question of duration of application, time of defreezirg, 
whether to refreeze, and the duration of refreezing. 

Dr. Droegemueller and his group have done an ex- 
cellent job in giving us tbe exact information. I should 
like to ask them, however, to prove the value of their 
method by showing us some hysterograms, perhaps 
three months after the execution of this method. 

DR. DROEGEMUELLER (Closing). Many of the ques- 
tions that the discussants have posed have been consid- 
ered by the research team. For some we have answers; 
for some we have none. | 

In regard to the," target area,” the linear distance that 
wer are trying to destroy is the & mm. of endometrium 
immediately adjacent to the uterotubal junction. 

As to the question of menstrual dating and the 
appropriate time to perform cryosurgery, all of the ba- 
boon experiments were performed during the pro- 


 liferative phase of the cycle. In the initial human test- 


ing, it was observed that the freezing parameters were 
affected by secretory endometrium. We are now per- 
forming the procedures in women in the proliferative 
phase of the cycle. . 

How do we tell that the probe is in place? The sur- 
geon “seeks” with the probe, which is curved in the 
direction of the cornu, by tactile sense until it touches 
the junction of the superior and lateral walls of the 
uterus. 

In regard to the choice of tissue adhesives vs. colla- 
gen, the initial baboon experiments were performed 
with gellatin-resorcinol- -formaldehyde.. Because of the 
variable time in which the glue soldified in the probe, a 
decision was made to use collagen. Collagen has several 
advantages. It is biodegradable and platelets will be at- 
tracted to the collagen from the necrotic endometrium. 
The collagen plug has a rough molecular surface for 
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the fibroblasts to migrate upon. The resorption rate 
can be controlled by changing the degree of cross- 
linking in the implanted collagen. 

One should underline Dr. Pauerstein's caution that 
ectopic pregnancies will be recognized only in the 
human model. Only three ectopic pregnancies have 
been reported im the literature during three thousand 
subhuman primate: pregnancies.’ 

To the question of long-term studies, the interval 
between cryosurgery and hysterectomy is being ex- 
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tended gradually. Hysterosalpingography will not be 
performed until at least three months following the 
thermal injury. This procedure will not be offered asa 
sterilization operation until recannulization has been 
investigated. 
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Intra-amniotic hyperosmolar urea (59.7 per cent) augmented by intravenous oxytocin (332 
my per minute), prostaglandin Fr. (20 mg.), prostaglandin Fz (10 mg.), or prostaglandin 
F22 (5 mg.) was utilized for 1,913 patients requesting elective midtrimester abortion. 
Injection-abortion intervals ranging from 13.70 to 21.49 hours were achieved with failure 
rates of 0.7 to 6.7 per cent. Despite frequent pre-existing medical conditions, the 
complication rate compared favorably with those of other methods for terminating 
midtrimester pregnancy such as saline amnioinfusion or dilatation and evacuation. 


(AM. J. OBSTET. GYNECOL. 131: 10, 1978.) 


SINCE THE liberalization of elective abortion in the 
United States in 1973, a number of centers have at- 
tempted to develop new approaches to terminating 
midtrimester pregnancies. Considerable experience 
has been gained with the use of chemicals or drugs 
such as hypertonic sodium chloride and prostaglandin 
F5, (PGF,) administered intra-amniotically and more 
recently with the surgical procedure of dilatation and 
evacuation.! All methods that have been described have 
specific disadvantages and to date no method has 
evolved that reduces the incidence of morbidity or 
death of the midtrimester abortion to that of the first- 
trimester suction curettage. 

Since 1973, the Fertility Control Center of the Johns 
Hopkins Hospital has conducted a number of studies 
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utilizing intra-amniotic administered hyperosmolar 
urea as a midtrimester abortifacient. Various protocols 
have been used in an effort to find an augmenting 
agent and its appropriate dose that would achieve a 
predictably short injection-abortion interval with a low 
incidence of failure and a reduction or elimination of 
transverse cervical lacerations. This report summarizes 
the experience with hyperosmolar urea in 1,913 cases 
of midtrimester elective abortion in the Fertility Con- 
trol Center from about January, 1973, through De- 
cember, 1976. 


Materials and methods 


Detailed methodology regarding the use of hyper- 
osmolar urea for midtrimester abortion has appeared 
in prior reports.” ? Urea is administered by dissolving 
80 Gm. in 100 c.c. of 5 per cent dextrose and water to 
make a solution of 59.7 per cent concentration. Follow- 
ing successful amniocentesis and removal of approxi- 
mately 200 c.c. of amniotic fluid, the solution is slowly 
infused via gravity. 

Initial experience in our institution was gained with 
the use of intravenous oxytocin for augmentation ad- 
ministered immediately following the intra-amniotic in- 
jection of urea at a rate of 332 mp per minute.? Al- 
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Table I. Clinical characteristics of study groups 
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Intra-amniotic urea + intravenous 20.73 


oxytocin (332 m/min.) (11-48)* 
Intra-amniotic urea + intravenous «30 20.40 
PGFo, (20 mg.) (13-40) 
Intra-amniotic urea + intravenous 1,083 20.34 
PGFo, (10 mg.) (12-42) 
Intra-amniotic urea + intravenous 150 20.59 
PGF, (5 mg.) (13-40) 


*Ranges in parentheses. 


though satisfactory injection-abortion intervals oc- 
curred, there was concern regarding the antidiuretic 
effects of such high doses of oxytocin and the need for 
continuous intravenous infusions. Subsequently, studies 
were completed utilizing 20,? 10,* then 5 mg. of intra- 
amniotic PGF, administered immediately following the 
infusion of urea. Following a test dose of 2.5 mg. of 
PGF), the patient is observed for potential reactions for 
at least 5 minutes. If no adverse effects are noted, the 
remaining dose of PGF, is administered. 

For patients receiving intra-amniotic PGF, augmen- 
tation, intravenous oxytocin (332 my per minute) is 
also employed for three indications: failure to abort 
within 24 hours of intra-amniotic injection for patients 
showing no evidence of labor, 4 hours after spontane- 
ous rupture of membranes in instances of no active 
uterine contractions, and after incomplete abortion. 

The definitions used for failed procedures, incom 
plete procedures, and complete procedures are as fol- 
lows: failed procedures are defined as those in which 
there is need for instrumental removal of all products 
due to failure to undergo abortion within 48 hours or 
due to the occurrence of hemorrhage or infection; 
complete abortion is noninstrumental passage of both 
fetus and placenta within 2 hours of each other; in- 
complete abortion is failure to pass all or part of the 
placenta within 2 hours after abortion of the fetus. 
When incomplete or failed procedures occur, such pa- 
tients are treated by vaginal evacuation with intrave- 
nous analgesia of meperidine and diazepam. 

Following the abortion procedure and discharge 
from the hospital, the patients are given 4 week fol- 
lowup appointments. Follow-up information is ob- 
tained on about 80 per cent of our abortion population. 


Results 


Clinical characteristics. Table I details the clinical 
characteristics of the various study groups. As shown, 
the groups were for the most part comparable. The 
earlier gestational age for patients undergoing the 
urea-oxytocin procedure may reflect a change in the 


Mean Para 1 
ape Para 0 or greater 
355 295 
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Mean duration 
of gestation (wk.) 








Fluid removed at 
amniocentesis (c.c.) 


16.96 207.34 
(13-22)* (40-350)* 
17 13 19.27 291.60. 
(13-22) (85-350) 
624 459 19.90 204.44 
(13-24) (60-340) 
82 68 19.48 210.24 
(14-24) (100-315) 


Table II. Pre-existing conditions of study 


groups combined* 


Asthma 94 5.0 
Gonococcal cervicitis 71 3.7 
Obesity 63 3.3 
Anemia 62 3.2 
Heart diseaseT 36 1.9 
Urinary tract infection 33 I4 
Hypertension 29 1.5 
Psychiatric 26 1.4 
I.U.D. in situ 22 1.2 
Drug Abuse 21 1.1 
Epilepsy 20 Li 
Syphilis serology positive ll 0.6 
Myomatous uterus 8 0.4 
Tuberculosis 6 0.3 
Prior tubal ligation 4 0.2 
Mental retardation 4 0.2 


*Some patients had more than one condition. 
tIncludes rheumatic and congenital heart disease. 


means of estimating gestational age. Initially in the 
Fertility Control Center, menstrual data and clinical 
examination were utilized exclusively for pregnancy 
dating, but with later experience fetal foot length mea- 
surements according to the tables of Streeter were used 
to estimate duration of gestation.’ Breakdown of the 
age distribution for all groups reveals that about 60 per 
cent of patients undergoing urea infusion for mid- 
trimester abortion were teenagers, with about 37 per 
cent being age 17 or less. 

Table II lists the most common pre-existing condi- 
tions encountered in patients presenting for mid- 
trimester urea abortion. Other systemic diseases en- 
countered included diabetes, systemic hipus erythe- 
matosus, Duchenne's muscular dystrophy, paraplegia, » 
and advanced renal disease. Up to 22 per cent of the 
entire population in this study had a significant pre- 
existing medical condition. 

Injection-abortion interval. The injection-abortion 
iniervals for the various study groups are shown in 
Table III. The injection-abortion intervals were sig- 
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Table HI. Injection-abortion intervals 






Injection-aborüon 
interval (hr.)* 


Parity 0: 
Urea + oxytocin 341 3-61 21.49 0.58 
Urea + PGFs, (20 mg.) 16 4-36 18.28 2.48 
Urea + PGFs (10 mg.) 632 2-60 15.92 0.32 


Urea + PGFo, (5 mg.) 81 645 18.37 0.96 
Parity 1 or more: 
Urea + oxytocin 289 4-54 16.58 0.56 


Urea + PGF», (20 mg.) 12 3-30 13.70 2.46 
Urea? + PGFo, (10 mg.) 434 1-47 13.93 0.38 


Urea + PGFs, (5 mg.) 68 3-46 1643 1.11 
Total groups: 
Urea + oxytocin 630 3-61 19.24 0.42 


Urea + PGF, (20 mg.) 28 3-36 16.29 1.79 
Urea + PGF% (10 mg.) 1,066 1-60 15.11 0.25 
Urea + PGFo, (5 mg.) 149 3-46 17.48 0.73 


*From intra-amniotic injection of medication to abortion of 
fetus. 


Standard error of the mean. 


Table IV. Outcome 








Complete 
abortion 





Incomplete 
abortion 





Failure 


650 385 59.2 245 37.7 20 3.1 


Urea + oxytocin 


Urea + PGF 30 16 533 12 400 2 67 
(20 mg.) 
Urea + PGFs, 1,083 566 52.2 500 462 17 1.6 


(10 mg.) 
Urea + PGF», - 150 95 63.3 54 360 1 07 
(5 mg.) 


| nificantly different (p < 0.001) between the urea- 
oxytocin and the urea-PGF; (10 mg.) groups within the 
subgroups of para 0 and para 1 or greater. 

In addition, the percentage of patients with in- 
jection-abortion intervals of more than 24 hours for the 
urea-oxytocin, urea-PGF, (20 mg.), urea-PGF, (10 
mg.), and urea-PGF; (5 mg.), respectively, were 24.2, 
20.0, 13.6, and 18.0 per cent. 

Finally, there were no instances of live fetal abortion 
within any study group of this series. 

Clinical outcome. Table IV details the groups in 
terms of number and per cent of complete and incom- 
plete abortion and failed initiating procedures. In ad- 
dition, the requirement for oxytocin (332 mp per 
minute) was analyzed for the urea-PGF; (10 mg.) and 
urea-PGF, (5 mg.) groups. Comparing the 10 mg. PGF, 
group to the 5 mg. group, no oxytocin was required in 
31.8 vs. 28.0 per cent, oxytocin was given at 24 hours in 
9.5 vs. 13.3 per cent, oxytocin was given 4 hours after 
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membrane rupture in 27.5 vs. 34.0 per cent, and after 
fetal abortion in 31.2 vs. 24.7 per cent, respectively. 
Complications. A description of the significant 
complications for all study groups is given in Table V. 
In addition, one patient in both the urea-oxytocin 
group and the urea-PGF; (10 mg.) group experienced 
a clinical coagulopathy. Intravascular injection or spill 
characterized by flushing, dizziness, and intense ab- 
dominal cramping of up to 30 minutes was experi- 
enced by one patient in the urea-oxytocin group and 
two patients in the urea-PGF, (10 mg.) group. One pa- 
tient in the urea-oxytocin group developed subacute 
bacterial endocarditis due to Staphylococcus aureus. Fi- 
nally, in the urea-PGF; (10 mg.) group, one patient 
required hysterectomy following Clostridia perfringens 
endometritis and sepsis. This is the only instance of 
hysterectomy or laparotomy in the entire series. 


Comment 


Since 1973, the number of patients requesting elec- 
tive midtrimester abortion has steadily declined to an 
estimated 12 per cent of all elective abortions in 1975.? 
However, as shown in the results, many of these pa- 
tients are young and nulliparous and may have 
significant pre-existing medical conditions which may 
complicate the procedure. Therefore, until better pa- 
tient education, altered behavioral patterns, or im- 
proved contraception usage further reduce or elimi- 
nate the need for midtrimester abortion procedures, 
there will continue to be a need for safe and efficacious 
methods. 

Studies utilizing hyperosmolar urea in conjunction 
wtih an oxytocic agent indicate that this method may 
offer advantages when compared with other methods. 
The injection-abortion intervals with hyperosmolar 


‘urea are consistently less than 24 hours, failure rates 


are similar to those reported with hypertonic sodium 
chloride, and the need for frequent reinjection re- 
ported with intra-amniotic PGF, is eliminated? While 
the abortion of live fetuses with the use of hypertonic 
sodium chloride and PGF; particularly in gestations of 
more than 18 weeks’ duration has been reported,!? this 
has not been a problem to date with the use of hyper- 
osmolar urea in this institution. 

Urea, unlike sodium chloride, rapidly traverses cell 
membranes and is an osmotic diuretic!! such that inad- 
vertent intravascular injections are usually self-limiting 
and carry less risk. In addition, the frequency of clinical 
coagulopathy is significantlv less than with hypertonic 
sodium chloride.” 

The use of intra-amniotic PGF, in conjunction with 
hyperosmolar urea has not eliminated the need for 
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Table V. Complications 









Hemorrhage (7500 c.c. 35* s 5.4 
or need for curettage) 
Endometritis: 
Hospitalization required 29 4.5 
Outpatient treatment 30 4.6 
Cervical laceration: 
Transverse 6f 0.9 
Vertical 0 "EN 
Gastrointestinal: 
Nausea-vomiting 347 53.4 
Diarrhea 5 0.8 


*Three patients required blood transfusion. 


Urea + oxytocin Urea + PGF oq 
(650 cases) (20 mg.)(30 cases) 


3 


TPostabortal examinations not routine for this entire group. 


intravenous oxytocin. However, the total time of 
oxytocin administration has been significantly reduced 
such that the risk of water intoxication is reduced. 
Cervical laceration is probably the most worrisome 
complication. Despite immediate repair, breakdown is 
not uncommon and the behavior of such scars with 
future childbearing is unknown. However, continuing 
studies using hyperosmolar urea in conjunction with a 
5 mg. dose of PGF; seems to indicate a lowered fre- 
quency of such injuries. For example, preliminary 
analysis of data in over 350 cases of hyperosmolar 
urea-PGF; (5 mg.) shows an incidence of laceration of 
less than 1 per cent, with none of the injuries being 


transverse in location.? ; 


A recent report from the Joint Program for the 
Study of Abortion compared the results of hypertonic 
sodium chloride for midtrimester abortion with the re- 
sults utilizing dilatation and evacuation.’ When one 
compares our results with hyperosmolar urea with 
these two other methods, as shown in Table VI, one 
notes that with urea the rates of pre-existing complica- 
tions, endometritis, and curettage are higher than with 
either dilatation and evacuation or hypertonic saline 
but the rates for transfusion, uterine perforation, and 
laparotomy were lower. In addition, the rates of cervi- 
cal injury were either higher or lower depending upon 
which augmenting agent(s) were used with urea. 

However, such comparisons need to be interpreted 
with caution. For example, very few of our patients 
with endometritis were febrile beyond 1 or 2 days and 
therefore would not match the definition utilized in the 
Joint Program report. In addition, rates of curettage 
for incomplete abortion following an amnioinfusion 
may show marked variation from center to center 
based primarily on predetermined methodology. For 
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Urea + PGF, 


Urea + 
(10 mg.) (1 (5 mg.) (150 cases) 


BGF —— 
,083 cases) 


* 














% 
10.0 102 9.4 15 -10.0 
3.3 54 5.0 0 = 
3.3 66 6.1 3 2.0 
8.3 4 0.4 0 om 
Es ^81 2.9 [D 55 
73.3 788 72.8 95 63.0 
3.3 51 4.7 0 — 


Table VI. Rates of selected complications comparing 
dilatation and evacuation, saline instillation, 
and hyperosmolar urea 






Rate (96) 


Dilatation 
and 
evacuation* | Saline* 






Complication 


or treatment Urea 





Pre-existing conditions 11.40 11.60 Higher 
Endometritis 0.85 245 Higher 
Curettage 0.98 34.10 Higher 
Transfusion 0.19 0.9] Lower 
Uterine perforation 0.32 0.05 Lower 
Laparotomy, hysterotomy, 0.21 0.14 Lower 
or hysterectomy 
Cervical injury 1.16 0.58  Variablet 





*Data from Grimes, D. A., Schulz, K. F., Cates, W., and 
Tyler, C. W.: Midtrimester abortion by dilatation and 
evacuation—A safe and practical alternative, N. Engl. J. Med. 
296: 1141, 1977. 


tDependent upon type and dose of augmenting agent. 


example, some operators perform curettage in all pa- 
tients following an amnioinfusion abortion, whereas 
others perform curettage for retained placentas after 
2, 4, or even 8 hour waits. It should be noted that such 
variations in technique may also influence rates for 
other complications like endometritis. Also, indications 
for transfusion or laparotomy may widely vary from 
center to center such that comparisons may be mislead- 
ing. 

The Joint Program report concluded that dilatation 
and evacuation appears safe and practical through the 
twentieth week of pregnancy. However, in our opinion, 


this technique does require an advanced degree of 


operator skill. Although one might expect hospitaliza- 
tion to be reduced, the use of laminari to reduce po- 
tential trauma and effect significant enough cervical 
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dilatation to carry out the procedure in advanced ges- 
tations may not reduce the need for either hospitaliza- 
tion or frequent patient visits over a 24 to 48 hour time 
period. 

There is some question whether such procedures can 
be routinely utilized in gestations of more than 14 
weeks. Certainly the data regarding this point can be 
confusing. For example, one clinical study reported 
that 99.2 per cent of 2,500 consecutive second- 
trimester abortions by dilatation and curettage were 
carried out between the fifteenth -and eighteenth 
menstrual weeks of pregnancy." However, when post- 
abortal fetal foot length measurements were correlated 
with gestational age according to the tables of Streeter,’ 
only 13.8 per cent of the pregnancies were of 15 
menstrual weeks or greater. Therefore, there is a need 
for further careful evaluation of this technique in a 
controlled prospective manner, particularly in gesta- 
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tions beyond 16 menstrual weeks. Until such evalua- 
tions are completed, the use of techniques such as 
hyperosmolar urea administration may be safer for 
most operators. 

Finally, it should be pointed out that the use of all 
techniques to effect midtrimester abortion requires 
properly trained practitioners. With the use of hyper- 
osmolar urea, operators must be skilled not only in the 
Initiation of abortion via intra-amniotic infusion but 
also in the management of incomplete and failed pro- 


_cedures by vaginal evacuation as well as complications 


such as hemorrhage, infection, and cervical laceration. 
Without adequate training and later ongoing experi- 
ence, complication rates and resultant morbidity may 


' become unacceptably high. 


We are indebted to Robyn Buchanan, Nancy Klein, 
Barbara Yablon, and Caren Greenberg for their assis- 
tance. 
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appropriate medical assistance. Many of these unfor- 
tunate young women have been abandoned by their 


_consorts. They have lost the man whom they thought 


would marry them and are now giving up a pregnancy 
which was to be the bond between them. These unfor- 
tunate patients, however, have not been abandoned 
merely by their consorts, they have been abandoned by 
Carter, Califano, and the Congress. This abandonment 


- is tremendously expensive in emotional strain as well as 


dollars. 
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The Department of Obstetrics and Gynecology at the 
University of Alabama in Birmingham has aborted 
2,200 Medicaid patients during the last 4 years; these 
abortions have saved the county, state, and nation over 
55 million dollars in funds that would have been spent 
on Aid to Dependent Children. It should also be em- 
phasized that chances are. these children, who would 
formerly have been. aborted but now must be born to 
unwilling parents, will be subjected to a tremendously 
high incidence of child abuse and their chances of mak- 
ing significant contributions to our country are extra- 
ordinarily small since we are now in the fourth genera- 
tion of welfare families. 

I feel itis appropriate that I divide my discussion i into 
the points on which I agree with Dr. King and his col- 
leagues and the points with which I disagree. 

i. We do not have a method'of terminating mid- 
trimester pregnancies that approaches the mortality 
and morbidity rates of that associated with the termi- 
nation of first-trimester abortions. In this regard, 
Mother Nature sides with the three discriminators of 
lower social group women, the 3-C’ s— Carter, Califano, 
and the Congress. 

2. There will continue to ybe a need for safer and 
more efficacious methods of performing midtrimester 
abortions, for the majority of physicians cannot aban- 
don these women. 

3. The use of urea and prostaglandins is preferable 
to the use of prostaglandin alone, prostaglandin plus 
oxytocin, and urea plus oxytocin in performing mid- 
trimester abortions. 

4. The joint program for the study of abortions and 
the report by Hodari are both unfortunate in that the 


performance of midtrimester abortions on pregnancies 


of 14 weeks and above by dilatation and evacuation has 
risen since the publication of this survey. The Univer- 
sity of Alabama Hospitals has experienced in its admis- 
sions an increased incidence of retained fetal parts with 


infection, increased incidence of hemorrhage, two per- .8 


forations of the uterus, and a maternal death. It is 


agreed that there are some members of this Association’ 


who can perform midtrimester abortions above 14 
weeks safely by dilatation and evacuation. The same 
statement may be made for members of this Associa- 
tion performing exentérations. However, when the av- 


erage physician in the United States starts performing . 


midtrimester abortions above 14 weeks by dilatation 
and evacuation, the country will experience a sizeable 


increase in maternal deaths and morbidity. I feel the : 


danger is almost equivalent to walking down the streets 
of Harlem at midnight whistling "Dixie." 

5. It is difficult to compare reports and data-concern- 
ing the various techniques because, there is consider- 
able inaccuracy in estimatirig the size of the uterus and 
obtaining accurate medical history. 


6. All techniques require skill; the performance of. 


abortions and the taking care of their complications is 


- 
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an important part of residency training programs, for 
we shall always have abortions. The question is whether 


they will be performed legally or illegally. 


There are several points of disagreement. 
I feel that the authors have not proved their case that 


. 10 mg. of prostaglandin is preferable to the use of 5 or 


20 mg. of prostaglandin plus urea since the numbers of 
patients studied are dissimilar. The data concerning 
the. use of 10, 5, and 20 mg. of prostaglandin are not 
clinically significant when one studies such parameters 
as the time of injection to abortion, the interval be- 
tween injection and abortion and delivery, the inci- 
dence of incomplete abortion, the incidence of*compli- 
cations, and the requirements of oxytocin. 

`I feel the authors have also been hypercritical of the 
use of 20 per cent saline for midtrimester abortions. 


Saline may not be the preferable technique for per- 


forming midtrimester abortions; however, this tech- 
nique has a number of advantages over prostaglandin 
alone and prostaglandin plus oxytocin. At the Univer- 
sity of Alabama we have performed successfully 2,075 
saline abortions using a very standardized technique. 
The termination is initiated only in pregnancies be- 
tween weeks 18 and 20. No more than 150 ml. of 20 
per cent saline is used. Patients are discharged from the 
Ambulatory Center following the injection of the saline 


and await the onset of labor in their home or ina motel, 
accompanied by a responsible adult. Ninety-one per 


cent of these patients remain in the hospital less than 
12 hours. Only 15 per cent require transfusion and less 
than 0.5 per cent have damage to their reproductive 


_ tracts. The need for dilatation and curettage was much 


less than among patients who were aborted with pros- 
taglandin alone, or prostaglandin with pitocin, or pros- 
taglandin with urea plus pitocin. The low incidence of 
placental complications with saline may be due to the 
ability of the placenta. to cleave from the uterus after 
the saline has caused: death of the placenta and the 
decidua. 

I would like to close this discussion by asking the 
authors three questions: What are the reasons you as- 
sume that 10 mg. of prostaglandin is the preferable 
dose to use in performing midtrimester abortions? 
What is the. preferable date for performing midtrimes- 
ter abortions? And, finally, how do you manage cervical 
and lower uterine segment injuries which are caused by 
midtrimester abortions? 

DR. CHARLES H. HENDRICKS, Chapel Hill, North 
Carolina. Dr. King and his coauthors present this work 
to summarize their extensive experience with the use of 
hyperosmolar urea used for the elective interruption of 
midtrimester pregnancy. They have been searching 
systematically for ah optimal regimen of management 
of second-trimester interruption. Of the sequence of 
four urea studies, one series involved the use of sup- 
plemeritary intravenous oxytocin in high doses. In the 
other three studies supplementary i intra-amniotic pros- 
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taglandin F; was utilized according to three different 
dose schedules, 20, 10, and 5 mg, respectively. Their 
large total experience now "permits the drawing of 
fairly definitive conclusions concerning the safety and 
efficacy of the urea approach to the abortion problem. 

. The authors have determined that all of the dosage 
schedules were reasonably effective. There appeared 
to be no critical differences in the results among the 
various groups. In respect to infusion-abortion time, 
the mean values for the four groups ranged from 
about 15 to 19 hours. 

lime is an important consideration in second- 
trimester pregnancies. If too much time is required to 
bring about the abortion after the initiation of the pro- 
cedure, there is an increased danger of hemorrhage 
and infection together with an increased possibility that 
more dramatic, radical methods of termination will 
need to be employed. On the other hand, if abortion is 
brought about too rapidly, there appears an added in- 
cidence of mechanical disruption of uterine tissue plus 
an increased incidence of heavy bleeding. From the 
data presented by Dr. King it would appear that the 
overwhelming proportion of his patients aborted with- 
in a reasonably desirable time span after the urea was 
injected. 

The failure rate according t to the criteria selected for 
the study was notably low. Inasmuch as patients under- 
going pharmacologically induced abortion require 
hospitalization for optimal management, according to 
current views, the time required to bring about abor- 
tion is of critical practical importance. The authors 
deemed the abortion a failure if abortion had not oc- 
curred within a 48 hour period. According to that cri- 
terion, there were 40 failures, or an incidence of 2.1 
per cent failures, among the entire 1,913 cases. For the 
best management, abortion should probably occur in 
less than 24 hours, as indeed was the case in the vast 
majority of the experience summarized by Dr. King 
and his coauthors. I would like to ask Dr. King how 
many of his patients required more than 24 hours for 
abortion to take place. 

There probably has not been developed and proba- 
bly never will be identified an "ideal" method of bring- 
ing about interruption of second-trimester pregnancy. 
It continues to be a cumbersome, time-consuming, 
somewhat unpredictable, and never completely safe 
process which, as the authors properly point out, de- 
mands that only highly skilled, trained practitioners 
should be responsible for initiating these procedures. 

Most of the complications in second-trimester abor- 
tions are inherent more in the biologic challenge of the 
interruption of a normal-second trimester pregnancy 
than in the method chosen to bring it about. An excep- 
tion to this is the matter of cervical lacerations, princi- 
pally those of the transverse type. In the work reported 
here there were at least 11 and possibly more such 
lacerations, or an incidence of at least 0.58 per cent. 
Women who have had such transverse cervical lacera- 
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tions should automatically be identified as high-risk 
pregnancy patients when they subsequently conceive 
and intend to carry the pregnancy. But even for those 
individuals who have not had recognized cervical lac- 
erations but who have had abortions, the incidence of 
abortion and ate fetal losses and prematurity in sub- 
sequent pre gnancy continues to be a matter of concern, 
irrespective of the specific methodology utilized for the 
interruption of pregnancy. 

Since wide-scale abortion surveys have become wide- 
spread, there has emerged the fact that the incidence 
of incomplete abortion in pharmacologically induced 
pregnancy terminations is high, varying in most series 
from 40 to 55 per cent. In the study of Dr. King and his 
colleagues, there were 811 incomplete abortions 
among the 1,873 patients who successfully aborted, or 
an incidence of 43.3 per cent. The precise incidence of 
incomplete abortion may vary somewhat according to 
the stage of gestation but it varies even more according 


: to the criteria for diagnosing incomplete abortion of 


the medical facility which is providing the care. The 
fact does remain, however, that a high percentage of 
women . undergoing pharmacologically induced 


secónd-trimester pregnancy terminations will continue 


to require surgical completion of the process as a part 
of their aftercare. In studying the manuscript one finds 
that only 158 patients, or 8.1 per cent of the total num- 
ber, were deemed to require curettage; yet the inci- 
dence of incomplete abortion among those who did 
abort was in excess of 40 per cent. I would like to ask 
Dr. King how he managed the remaining incompletely 
aborted patients in whom curettage was not considered 
to be indicated. 

The fact that second-trimester abortion and the de- 
mand therefor continues to exist to such a large de- 
gree, deserves . special comment. When abortion 
liberalization was introduced into our communities 
only a few years ago, we lost our complacency about the 
size of the abortion problem. We were particularly dis- 
turbed at the high numbers of people who were re- 
questing, abortion in the second trimester of preg- 
nancy. After a year or two many communities noted a 
dramatic drop in their percentage of second-trimester 
abortions. It was confidently predicted that, with in- 
creasing use of contraception and early seeking of 
intervention, second-trimester pregnancy termination 
would ultimately disappear. 

That confident prediction could not have icu more 
in error. The hard fact is that second-trimester preg- 
nancy termination does continue and will continue to 
be with us, particularly among a hard core group of 
incompletely educated, young, and poor women. Dr. 
King and his co-workers found that among their 1,913 
second trimester patients, 60 per cent were teenagers 
and 37 per cent were 17 years of age and under. In our 
own institution last year one third. (33.1 per cent) of the 
women seeking abortion in the first trimester were 
teenagers and one half (49.1 per cent) of those seeking 
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second-trimester abortion were teenagers. Among 
those women under age 16 seeking abortion in our 
institution last year more than four fifths (81.5 per 
cent) were among the less affluent of ovr patients. 

Part of the problem of the persisterce of second- 
trimester abortion is the matter of education. Young 
women in danger of conceiving unacceptable pre- 
gnancies should be educated to contracept and thus 
prevent those pregnancies. The fall-beck position is 
that counseling should be freely available so that the 
sorry process of abortion, if it is to be carried out, can 
be done as soon as possible and almost always with the 
first trimester. We are now seeing an unhappy paradox 
in the educational process where many of these poor, 
young women become educated up to tie point where 
they recognize that abortion is indeed one of the alter- 
natives for dealing with a socially unacceptable preg- 
nancy, following which they are becoming educated to 
realize that they have been selected aniquely to be 
forced to continue carrying unwanted pr ES if 
they cannot pay for abortion. 

It used to be often said that, "the rich get RENE but 
the poor get babies.” We might perhaps now modify 
that statement to say that “the rich get abortions while 
the poor get babies.” In this instance tke rich get abor- 
tions that they desire and have elected to have but do 
not desperately need while the poor ge: babies that will 
be at high risk of incomplete parenting, of inability to 
be supported from their own family resources, and of 
deprivation of the possibility of reaching their full po- 
tential as individuals. Tragically, the very presence of 
these unwanted children may threaten the develop- 
ment potential for their siblings alreacy born. 

DR. GEORGE A. HAHN, Philadelphia, Pennsylvania. 
Pregnancy is the only neoplasm that I can think of 
which should produce happiness, but unfortunately, as 
Dr. King has stressed, in many instances brings about 
unhappiness. I would like to ask Dr. Eing a few ques- 
tions. 

My experience with urea has been :n the treatment 
of solid tumors, as clinically suggested by Lerner and 
others in Philadelphia. I have a number of questions. 
What is the mode of action and what is the site of ac- 
tion? Does this compound have a particular affinity for 
trophoblast tissue? Is its effect systemic or is there local 
effect at a specific cell level? 

DR. BURKMAN (Closing). I think the comment by Dr. 
Flowers that some of the data are inzonclusive in re- 
gard to injection-abortion interval because of disparity 
in size of the groups is valid. However, in our continu- 
ing efforts to arrive at a reduced dose of medication, I 
think we feel that the injection-abortion intervals will 
not radicall change with reduced dosages until a 
minimum level is reached. By decreas.ng the dosage of 
prostaglandin to a minimal level, we feel that we will 
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reduce the occurrence of cervical laceratior. As 
pointed out in the paper, our cervical laceration rate is 
now below 1 per cent with the use of a 5 mg. prosta- 
glandin dose. Furthermore, after studying a total-of 
350 patients with the 5 mg. dose, only t two cervical in- 
juries have occurred. - : 

In terms of whether saline has been undersold, 
again, I think it has been well recognized that, in the 
hands of competent operators, hypertonic saline can be 
utilized. However, in our viewpoint, we feel that urea is 
safer, since coagulopathy is less of a problem. Also, 
since saline does not readily cross membranes, we feel 
that there is increased risk following intravascular spill 
with hypertonic saline as opposed to urea. 

As for the optimum time to do these procedures, I 
think they can be done on patients at 16 to 20 weeks’ 
duration of gestation. It has been suggested that the 
reason why so many of these procedures are being 
done in the 18 to 20 week range is due to operator- 
induced delay, since there is no proved safe technique 
available for gestations of 12 to 16 weeks. In our expe- 
rience this is not the case, since the majority of our 
midtrimester patients present well beyond 18 weeks’ 
duration of gestation at the first visit. 

As to what is the optimum way to repair cervical 
lacerations, we utilize immediate repair with inter- 
rupted catgut in several layers following debridement 
of devitalized tissue. 

Dr. Hendricks’ comments are well taken. There is a 
need for evaluating the long-term sequelae of mid- 
trimester procedures. There are several studies now 
under way, including one sponsored by the World 
Health Organization and at least one large studv in this 
country. I do not think we have the answer as to what 
the long-term sequelae of these procedures will be. It 
will be important, however, when these studies are 
completed, to examine the rates of sequelae as they 
occur with a particular procedure. As for the in- 
complete, I think that it is clear that the problem per- 
sists. As presented in the paper, all patients with in- 
complete procedures are subjected to curettage. 

Finally, what is the mode of action of urea? Although 
the answer is still unknown, there are several 
possibilities. Studies done in our institution with rhesus 
monkeys and in hüman subjects have shown that the 
agent is fetal toxic with fetal heart rate function being 
lost about 2 hours after injection of the agent. In addi- 
tion, urea may work via the mechanisnr of decidual 
damage, leading to prostaglandin synthesis wizh resul- 
tant action on the myometrium. We do have some indi- 
rect evidence for this latter mechanism since studies 
done by Drs. Niebyl and Blake in our department show 
that some patients pretreated with aspirin, prosta- 
glandin inhibitor, have longer injection-abortion inter- 
vals than controls. 
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The obfuscation of eclampsia by thrombotic 


thrombocytopenic purpura 
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All case reports of TTP in pregnancy were reviewed. In some cases the primary diagnosis 
of TTP may have been inappropriate, with severe pre-eclampsia or eclampsia being the 
primary problem. Some cases of eclampsia and severe pre-eclampsia satisfy all the criteria 
for the diagnosis of TTP syndrome. However, the prognosis is much better and 
management of these patients is very different from the nonpregnant patient with the TTP 
syndrome. The use of the term TTP syndrome to describe these patients may be confusing. 
Two cases of eclampsia are presented where the diagnosis of TTP could have been made 
but would have been inappropriate. (AM. J. OBSTET. GYNECOL. 131: 18, 1678.) 


" THROMBOTIC thrombocytopenic purpura (TTP) is a 


| 
| 


clinical syndrome consisting of the pentad of (1) 
thrombocytopenic purpura, (2) hemolytic anemia, (3) 
neurologic manifestations, (4) fever, and (5) evidence 
of renal disease. The usual but not. pathognomonic le- 
sion is widespread hyaline occlusion of the arterioles 
and capillaries. Treatment of this syndrome has con- 
sisted of the administration of dextran, heparin, 
steroids, dipyridamole, and other drugs. Splenectomy 
and dialysis have also been employed. The treatment of 
the underlying disease, if known, and aggressive sup- 
portive therapy are essential. Despite treatment, in the 
nonpregnant patient the mortality rate is over 70 per 
cent.” ? Many cases of TTP are idiopathic. Others have 
been associated with malignant hypertension, hemolyt- 
ic uremic syndrome, systemic lupus erythematosus, dis- 
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seminated intravascular coagulation, carcinomatosis 
with marantic endocarditis, drug administration, Rocky 
Mountain spotted fever, and eclampsia. | 
Patients with eclampsia often have other neurologic 
signs aside from convulsions: hypertension, pro- 
teinuria, ' peripheral edema, and elevated blood urea 
nitrogen (BUN), serum creatinine, and uric acid. 
Hemolysis, abnormal liver function tests, thrombo- 
cytopenia, fever, and hyaline occlusion of the 
arterioles and capillaries occur in some eclamptic pa- 
tients.!! With aggressive medical and obstetric man- 
agement, consisting of magnesium sulfate to prevent 
convulsions, hydralazine and very rarely diazoxide or 
sodium nitroprusside to control the blood pressure, ac- 
curate volume replacement with colloids, transfusions 
of platelets, fresh frozen plasma and packed red blood 
cells, and expeditious termination of the pregnancy, 
deaths are rare.?? !? l 
By definition some patients with severe pre- 
eclampsia and eclampsia have the TTP syndrome, 
since all the elements of the pentad are present. How- 
ever, it is essential that these patients be treated for 
eclampsia and not in the usual manner for the TTP 
syndrome. In several recent publications, patients who 
probably had eclampsia or lupus erythematosus as 
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Table I. Long-term survivors of TTP syndrome 
in pregnancy reported in the literature 


Case summary Ref. No. 
A 22-year-old woman with a clinical picture com- 21 
patible with TTP at 14 weeks’ gestation was 
treated with splenectomy and steroids. Term 
pregnancy was uncomplicated by toxemia 
A 25-year-old woman, gravida 3, para 2, presented 18 
at 32 weeks’ gestation with microangiopathic 
hemolytic anemia (MAHA) and thrombocytope- 
nia. Elective cesarean section was performed 
because ITP could not be excluded. Her post- 
operative course was compatible with TTP, and 
prednisone, aspirin, and dipyridamole were 
without effect. Recovery followed a splenectomy 
performed 16 days after delivery 
A 31-year-old woman, gravida 5, presented at 22 
36 weeks' gestation with petechiae and hema- i 
turia, Unexplained shock followed a spontaneous 
labor and stillbirth. Exploratory laparotomy 
revealed only a bicornuate uterus. Postoperative 
laboratory data revealed anemia, hemolysis, and 
thrombocytopenia. On the second postoperative 
day a grand mal seizure occurred. Steroids did 
not increase the platelet count. A splenectomy 
was performed on the fourth postoperative day 
but the specimen did not show histologic 
evidence of TTP. By the eighth day she was 
comatose and moribund. A dramatic and com- 
plete clinical recovery followed immediately 
after heparin was administered 
A 17-year-old woman gravida 1, presented at 28 17 
weeks’ gestation with grand mal seizures. Blood 
pressure was 210/150 mm. Hg, hematocrit was 
38%, peripheral smear was consistent with 
MAHA, urinalysis revealed 3+ albumin. LDH 
was 600 I.U., and the platelet count was 49,000. 
A diagnosis of TTP was made and the patient 
was treated with prednisone and heparin. She 
was hypotensive and oliguric on her third 
hospital day, and the next day had a stillbirth. 
Clinical improvement followed delivery. A renal 
biopsy 20 days later revealed focal acute 
glomerulonephritis and vascular lesions of TTP 


their primary problem were reported as probably hav- 
ing TTP as the primary problem. All but one of them 
died.147!7 

To evaluate this complex issue of T TP in eclampsia 
and pregnancy, all reports of the TTP syndrome in 
pregnancy were analyzed, with specific focus on the 
relationship of? the TTP syndrome to severe pre- 
eclampsia and eclampsia. 


Literature review 


All cases of TTP in pregnancy reported by May, 
Harbert, and Thornton" and Barrett and Marshall!? 
and those ina Med-line search were reviewed. The two 
cases reported by O'Brien and Siblev?? were excluded 
since Reisfield?? reported these cases in more detail. Of 
the 29 reviewed cases, there were four long-term sur- 
vivors (Table I). 
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Table II. Cases of TTP syndrome in pregnancy 
reported in the literature 


l Group | Ref. No. 


1. TTP without pre-eclampsia: 


May et al. (case 2) 17 
Barrett and Marshall 18 
Hill and Cooper 21 
Piver et al. (case 2) 24 
Reisfield, 1962 25 
Fuchs et al. (both cases) 26: 
O'Leary and Marchetti 27 
2. TTP prior to onset of pre-eclampsia: 
Amoros! and Ultmann (case XIV) E. 
Piver et al. (case 1) 24 
Case record, 1963 28 
Solomon et al. 29 
Case record, 1966 30 
3. TTP prior to eclampsia: 
Chung and Gomez-Acebo 31 
Perel and Forgan-Smith 32 
4. TTP concurrent with pre-eclampsia: 
Miner et al. 33 
Reisfield, 1959 (both cases) 20 
Harrison 34 
5. Eclampsia not TTP primary problem: 
CPC, 1970 14 
Moon and Kitay (four cases) 15 
May et al. (case 1) 17 
Richardson and Smith 22 


These four cases are completely disparate. The first 
one appears to be an example of the TTP syndrome.”! 
The second case might initially have been idiopathic . 
thrombocytopenia purpura (ITP) or (TTP).*5 The 
third case is complex and the diagnosis of T'TP is not 
convincing.” The final case demonstrates the hazard of 
not recognizing eclampsia as the primary problem in 
cases where the diagnostic pentad of TTP is present.” 
Since there are many similar cases in the eclampsia 
literature in which the patient survived and since 
eclampsia rather than TTP is the primary problem, it 
does not appear appropriate to include this case among 
those with long-term survival of TTP in pregnancy. On 
the basis of these survivors, one cannot draw any con- 
clusions as to the best management of the TTP syn- 
drome in pregnancy. 

Many of the reported cases of TTP in pregnancy had 
hypertension, albuminuria and seizures near partun- 
tion. The cases were divided into five groups (Table H) 
based on the presence of these signs. Three cases were 
omitted. The patient in case XIII of Amorosi and 
Ultmann! may not be a pregnant female. The two case 
reports presented by Jaffe, Nachman, and Merskey”® 
did not contain enough information to analyze satisfac- 
torily. 

Group 1 (eight cases, Nos. 17, 18, 21, 24, 25, 26, and 
27) had a diagnosis of TTP that appeared clear-cut and 


20 Schwartz and Brenner 


+» 


nó syndrome suggestive of pre-eclampsia occurred or 
was described. i 

Group 2 (five cases, Nos. 1, 24, 28, 29, and 30) had 
anemia and thrombocytopenia before pregnancy or 
before delivery and hypertension and albuminuria ap- 
peared near parturition. 

Group 3 (two cases) had thrombocytopenia recog- 
‘nized long before an eclamptic episode. One had 
thrombocytopenia before.pregnancy and she became 
eclamptic at 6 months’ gestation. Thereafter she dete- 
riorated, had severe diabetic coma, and died ?! 

The other had thrombocytopenia in the first trimes- 
ter and eclampsia developed at 28 weeks’ gestation. A 
hemorrhagic diathesis appeared post partum. Her sub- 
sequent course was consistent with T' TP, and she died 6 
months post partum. ‘ 

The four cases in Group 4 were reported as TTP, 
but a diagnosis of severe pre-eclampsia with the coinci- 
dental presence of the pentad of TTP cannot be 
excluded. The first reported case of TTP in pregnancy 
occurred in a 19-year old primigravida who presented 
at term with signs of pre-eclampsia.?? She died 11 days 
post partum. Widespread thrombi were found at au- 
topsy. The second patient, a 32-year-old multipara, 
had a fulminant illness, spontaneous labor, and a 
stillbirth late in the second trimester.” A markedly ele- 
vated uric acid value was noted. In the third case,” the 
fetus died and the condition of the 31-year-old primi- 
gravida became critical. Spontaneous labor and still- 
birth preceded the maternal death by severa] days. On 
the day of delivery, the following laboratory data were 
reported: hemoglobin, 5.8 Gm.; reticulocyte count, 2.2 
per cent; platelets, 36,000 per cubic millimeter; fibrin- 
ogen, 42 mg. per 100 ml. The low reticulocvte count is 
atypical for TTP. The fourth case” was in a secundi- 
parous patient admitted 6 days post partum with severe 
anemia and decreased renal function. She convulsed 
and died the next day. No platelet or reticulocyte 
counts or blood glucose levels were reported. Autopsy 
revealed intravascular thrombi and pancreatic islet cell 
necrosis. 

Although TTP was reported as the primary problem 
in Group V (seven cases), it appears that eclampsia was 
the primary problem and the elements of the diagnos- 
tic pentad of TTP were coincidentally present. The 
first patient’* had eclampsia with probably underlying 
systemic lupus erythematosus. The diagnosis of TTP 
was based on the autopsy findings of intravascular 
thrombi. ; 

All deaths in the four cases reported by Moon and 
Kitay! appeared to be due to the eclampsia and its 
complications rather than due to TTP per se, except 
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possibly in the last case. Their first patient had eclamp- 
sia before admission and died after coma. The clinical 
deterioration was well documented in the second pa- 
tient as she was hospitalized for 2 weeks before she 
convulsed. She gave birth to a stillborn infant after 
oxytocin inductioh, but she aspirated, and died 5 days 
later. The platelet count, BUN, and lactic dehydroge- 
nase (LDH) had returned to normal limits by the time 
of death. The third case was in a term primigravica 
with epistaxis. TTP was diagnosed and she was trans- 
fused and treated with steroids and heparin. Seven 
days after admission she developed hypertension and 
convulsions. Labor was induced. Acute vascular col- 
lapse followed delivery, and the patient died 5 days 
post partum. The fourth case was in a 39-year-old 
grand multipara who received magnesium sulfate for 
pre-eclampsia at delivery. Seven days after delivery she 
was readmitted in coma with a diagnosis of TTP. She 
died 16 days later after she had been transfused and 
treated with heparin, dextran, steroids, and dialysis. 
She may have had postpartum eclamptic seizures be- 
fore readmission. The two other patients survived 
(Nos. 17 and 22) and were discussed earlier. 

The 26 case reports of T TP in pregnancy reviewed 
above represent a heterogeneous collection of obstetric 
disasters. Many of these cases are poorly documented 
and in some the diagnosis of TTP may be challenged. 
It is difficult to draw any conclusions about TTP in 
pregnancy. 


New case reports 


These two patients with eclampsia had clinical 
criteria of TTP. The diagnosis of TTP as the primary 
problem was considered, but treatment with heparin, 
steroids, dextran, or splenectomy would have been in- 
appropriate. 


Case 1. S. J., a 22-year-old white primigravida, had 
an uncomplicated course until 32 weeks’ gestation 
when she. developed right upper quadrant pain and 
nausea. Because her blood pressure was 200/118 mm. 
Hg and she had proteinuria, she was immediately hos- 
pitalized. She convulsed before magnesium sulfate 
could be started and her blood was hemolyzed in three 
separate specimens. Magnesium sulfate and hydra- 
lazine were administered. Three hours after her grand 
mal seizure, she arrived by helicopter at North 
Carolina Memorial Hospital (NCMH). She was ori- 
ented and her uterine fundus measured 32 cm. Am- 
niotomy was performed and oxytocin was begun. Sev- 


. eral hours later coagulation test results were abnormal 


(see Table III). She was bleeding through her nasogas- 
tric tube and at the central venous pressure catheter 
site. Six hours after admission, a cesarean section was 
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DIT (mg.! 
100 ml.) 


9/21/76, 2 PM., 14 6.9 /1.1 1,060 
admission to ? 
hospital 
9/21/76, 8 P.M. 17 — /0.4 3,500 
transfer to 
NCMHt 
9/22/76, 5 A.M. 16 6.9 0.4/5.1 3,800 
postop.t 
9/22/76, — = E xt 
10 A.M.8 
9/22/76, 3P.M. 15 — — -— 
9/22/76,-9 A.M. 14 5.7 0.8/2.5 2,100 
9/24/76 12 5.1 0.6/2.4 1,400 
9/25/76} — — 0.4/1.1 890 
9/26/76 8 — — — 
9/27/76 ' 8 — — 530 
9/98/76 11 — — — 
9/31/76 6 
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Platelet 
count 
(no. /mm.?) 


Patient (sec.) [control (sec.) 


200,000 wnl wnl 


Bleeding 
time 
(min.) 





1,200 37 173,000 wnl wnl  16.8/18 
1,000 23 34,000 16/12 65/54 31/13 >20 

— 25 49,000 15.6/13  wnl 18/13 . 

— 29 124,000 wnl wnl 16/12 >20 
300 25 135,000 wnl wnl wnl 10 
125 31 112,000 wnl wnl wnl 

69 29 162,000 wnl wnl wnl 

— 27 300,000 

— 27 422,000 


*Normal values in pregnancy: BUN, 6 to 12 mg./100 mL; uric acid, 1.5 to 6.0 mg./100 ml.; bilirubin direct, 0 to 0.2 mg./100 ml; 
total, 0 to 1.2 mg./100 ml.; hematocrit 73376; platelet count, 150,000 to 450,000/mm.?; ; bleeding time 4 to 6 min; fibrinogen, 
300 to 600 mg./100 ml. Nonpregnant normal reference units at North Carolina Memorial Hospital: LDH, 100 to 350 U./ml.' 


SGOT, 8 to 60 U.; alkaline phosphatase, 2 to 6 u. 


TFibrin split products, 1/64; fibrinogen, 331 mg./100 ml.; factor V, 34%; factor VII, normal; factor VIII, 65% (normal non- 


pregnant range, 50 to 150% for factor assays). 
iFibrinogen, 297 mg./100 ml. 
$Factor VIII, 9496; factor V, 49%. 
|Reticulocyte count, 3%. 


performed for suspected fetal distress (severe variable 
decelerations) and failure to progress in labor. The 
1,700 gram male infant with a 1 minute Apgar score of 
l and a 5 minute Apgar score of 4, subsequently did 
well. The mother's hematocrit decreased from 37 per 
cent preoperatively to 23 per cent postoperatively, with 
an estimated blood loss of only 600 c.c. A few frag- 
mented red blood cells were seen on the peripheral 
smear, the platelet count decreased to 34,000 per cubic 
millimeter, the bleeding time was longer than 20 min- 
utes, and she was disoriented. Packed red cells, fresh 
frozen plasma, and 8 units of platelets were adminis- 
tered. Postoperatively, she became oriented within 24 
hours and her gross edema began to resolve within 48 
hours. Her temperature increased to 102.2° F. on the 
second postpartum day, and she was treated with intra- 
venous ampicillin for suspected pelvic infection. On 
her fourth postoperative day, when her temperature 
increased to 102.4? F., Cefazolin and Carbenicillin were 
administered. She defervesced but no definitive cause 
of her fever was found. Her proteinuria slowly re- 
solved. Three weeks after delivery, her blood pressure 
was still 160/106 mm. Hg. Tests for antinuclear anti- 
body, rheumatoid factor, and hepatitis-associated anti- 
gen were all negative. 

Case 2. R. L., a 17-year-old white primigravida, was 
hospitalized in early labor on April 5, 1976, with pallor, 


hematocrit of 32 per cent, normotension, and no pro- 
teinuria after an uncomplicated prenatal course. Labor 
was augmented with buccal oxytocin and 24 hours after 
admission, a 4,172 gram female infant with a high 
Apgar score was delivered with forceps under saddle- 
block anesthesia. The patient's transient. hypotension 
and persistent tachycardia were noted shortly after de- 
livery. The following morning, a heart rate of 120 beats 
per minute persisted. She,was listless, and the hemato- 
crit was 22 per cent. During the administration of 2 
units of blood, her temperature increased to 101.5* F. 
On her second postpartum day, her hematocrit was 28 
per cent, her blood pressure increased to 164/110, and 
she was upset and crying with a headache and back- 
ache. On her third postpartum day she was unrespon- 
sive. Two 5 minute grand mal seizures occurred within 
1 hour, and the blood pressure increased to 200/140 
mm. Hg. She arrived at NCMH on April 9, 1976, 4 
hours after her first observed seizure. She convulsed 
again and intravenous magnesium sulfate was begun. 
She was obtunded, with no focal neurologic signs. An 
electroencephalogram (EEG) was consistent with that 
of a postictal state, and the spinal fluid was clear. No 
further seizures occurred. Within 24 hours she was ori- 
ented. The magnesium sulfate was stopped after 48 
hours on April 11, 1976. The blood pressure remained 
about 150/110 mm. Hg. On April 10, 1976, when the 


* 
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Table IV. Selected laboratory results of case 2* 




















BUN 
(mg./100 mL.) 


Uric acid 
(mg. /100 ml.) . 








4/6/76, predelivery — E — 
4/7/76 — e = 
4/8/76 — — — 
4/9/76, NCMH 9 74 0.5/1.3 
admission 
4/10/76, clostridia 13 5.9 — 
cultured 
4/11/76 17 3.0 8.6/5.9 
4/12/76, penicillin 20 — 4.0/6.0 
and géntamycint 
4/13/76} 22 — — 
4/14/76 — — — 
4/15/76 28 — 0.8/1.2 
4/16/76 27 — — 
4/17/76 26 — 0.7/ .5 
4/18/76 25 — — 
4/20/76 23 — — 
4/21/76 26 — — 
4/23/76 30 — — 
5/14/76 Iie 4 — /0.2 


*Units and normal values as in Table III. 


Bili- 
rubin D/T 
(mg./100 ml.) 
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Alkaline 
phosphatase (U.) 


Hematocrit 


(%) 








LDH (U./mi.) | SGOT (U.) 





= a 2s 32 
E xs "m 99 
= = 28 
ES 55 16 36 

1,914 79 15.5 37 
2,002 73 15.6 32 
1.330 61 16.3 30 
- oe = 30 
e — 28 

704 49 213 28 
n ae 95 

"n 49 14.9 28 
N m 31 
ls Á 8.7 30 
238 19 8 33 


+Creatinine clearance 40 c.c./min.; 1.5 Gm. protein/24 hr. urine collection. 


iFibrin split products, 1:32. 


temperature was 101*F., cultures revealed E. coli in the 
urine, Clostridia perfringens and Cl. ramosum in the 
blood, and Cl. perfringens in the cervix. The uterus was 
not tender. On April 11, 1976, she wasicteric. On April 
12, 1976, intravenous penicillin and gentamycin, to 
which the cultured organisms were sensitive, were be- 
gun. Occasional histiocytes were seen in a peripheral 
smear. Screening tests for DIC (PT, PTT, and TCT) 
were normal throughout her course. Although the 
serum liver enzyme levels decreased, the patient be- 
came febrile again and the hematocrit decreased to 25 
per cent on April 15, 1976. Over the next 4 days the 
temperature increased to 101 or 102* F. daily and, de- 
spite an extensive work-up including intravenous pye- 
logram and a uterine curettage, the cause of the fever 
was not found. After April 20, 1976, the patient re- 
mained afebrile. Hepatitis-associated antigen, antinu- 
clear antibody, LE prep, rheumatoid factor, and 
mononucleosis spot tests were negative. LDH isozymes 
were consistent with hemolysis and necrosis (Table IV). 
The relative role of eclampsia vs. clostridia septicemia 
in causing the thrombocytopenia, hemolysis, and renal 
insufficiency is not clear. 


Comment 


The prognosis for the patient with eclampsia in a 
modern obstetric unit is excellent; among 154 patients 
there were no maternal deaths.'? Three cases of severe 
pre-eclampsia associated with microangiopathic he- 
molytic anemia (MAHA) and thrombocytopenia all 


survived.’ Although the risks for patients with eclamp- 
sia and the pentad of signs compatible with T'TP are 
probably higher than for other patients with eclampsia, 
the maternal mortality rate is not 85 per cent, as it was 
in all of the gravidas with TTP reported in the litera- 
ture. Patients with eclampsia who meet all the diagnos- 
tic criteria for the T'TP syndrome fare better when 
treated like other patients with eclampsia with addi- 
tional supportive treatment of the thrombocytopenia 
and anemia. To treat the TTP syndrome as the pri- 
mary problem in these eclamptic patients by using 
heparin, steroids, or splenectomv is inappropriate and 
may be lethal. 

In conclusion, the diagnosis of T TP may precede or 
be the first recognized in pregnancy. Such cases are 
extremely rare. Some of these patients may eventually 
develop the syndrome of pre-eclampsia or eclampsia. 
The prognosis for all of these patients is poor. In con- 
trast, there are gravidas with an apparently benign 
prenatal course in whom the clinical syndromes of 
pre-eclampsia-eclampsia and TTP are initially recog- 
nized coincidentally in the third trimester. Rarely do 
these patients die if they are delivered promptly and 
supportive and symptomatic treatments for pre- 
eclampsia—eclampsia are employed. Among this group: 
it is conceivable that there are rare patients whose 
primary problem is TTP; however, there is no way to 
clinically separate these hypothetical patients from the 
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overwhelming majority of patients in whom severe pre- 
eclampsia and eclampsia are the fundamental problem. 


Since the prognosis and therapy of gravidas with 


pre- -eclampsia—eclampsia who also satisfy the five 
. criteria for the diagnosis of TTP is very different from 
that of the nonpregnant patient with the TTP’ syn- 
drome or the gravida with the diagnosis of TTP pre- 
ceding the onset of hypertension and albuminuria, it 
would be better if the term “TTP syndrome” were not 
‘used in cases in which pre-eclampsia—eclampsia is the 
primary problem. The use of the term “TTP syn- 


drome” 


in these cases only obfuscates an ‘already 


difficult subject. 


The assistance of Harold Roberts, M.D., 


in prepar- 


ı ing the manuscript is appreciated. 





x 11,000 — 246 
95,000 9,700 — — — 
101,000 8.600 — — — 
67,100 7,900 | 1.7 8 280 
68000 7,000 —-. 7 - 963 
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First-trimester chorionic gonadotropin measurements as an - 


aid in the diagnosis of early pregnancy disorders 


GLENN D. BRAUNSTEIN, M.D. 
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JOAN RASOR, M.S. 

MACLYN E. WADE, M.D. 

Los Angeles, California 


In order to evaluate the usefulness of serial human chorionic gonadotropin (hCG) levels as 
a first-trimester placental function test, we prospectively collected 685 serum samples from 
256 women during the first 100 days of gestation. Dating of the samples was based upon 
the thermal shift in the basal body temperature (BBT). Human chorionic gonadotropin was 
measured by use of a sensitive and relatively specific radioimmunoassay, and the results 
were correlated with the outcome of pregnancy. The 90 per cent tolerance limits for normal 
serum hCG levels were éstablished by measurements made on 489 samples obtained from 
187 pregnancies. A pregnancy was judged to be abnormal if two or more serum samples 
collected at two-week intervals showed hCG levels above or below the 90 per cent 
tolerance limits 14 or more days after the BBT shift. Using this criterion, 1.6 per cent of 
normal pregnancies, 57.6 per cent of pregnancies which terminated in a spontaneous first- 
or second-trimester abortion, 100 per cent of ectopic pregnancies, and 60 per cent of . 
pregnancies complicated by multiple gestations showed abnormal first-trimester serum hCG 
levels. The predictive value of serial hCG measurements was further demonstrated by a 
second prospective study in 28 patients for whom the outcome of the pregnancy was 
predicted based upon the normal range. All of the normal pregnancies were correctly 
identified, while 88.9 per cent of the pregnancies resulting in spontaneous abortions and all 
of the ectopic pregnancies were correctly predicted to be abnormal. These results indicate 
that the majority of patients with ectopic pregnancies or those whose pregnancies are 
destined to terminate in a first- or second-trimester spontaneous abortion will have 
abnormally low serum hCG levels. We conclude that serial first-trimester serum hCG 
determinations are useful for distinguishing between normal and abnormal trophoblastic 


function. (AM. J. OBSTET. GYNECOL. 131: 25, 1978.) 


HUMAN CHORIONIC GONADOTROPIN (hCG) is a 
glycoprotein hormone secreted by the placenta as early 
as six days following conception.! In 1927, Aschheim 
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and Zondek? discovered the presence of this hormone 
in the urine of pregnant women, thus establish:ng the 
first widely accepted hormonal pregnancy test. During 
the ensuing 50 years a number of biologic, im- 
munologic, and radioreceptor assays have been devel- 
oped for measuring this hormone in the body fluids of 
pregnant women.?^? 

Several groups of investigators have addressed 
themselves to the possible utility of hCG measurements 
as a placental function test? ?71$ Because of the ex- 
pense, time consumption, and relative insensitivity and 
nonspecificity of bioassays, they were not widely used 
for this purpose. The initial immunologic tests for hCG 
were hampered by the cross-reaction between hCG and 
human pituitary luteinizing hormone (hLH),5 and re- 
quired that before hCG could be measured with cer- 
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Fig. 1. Serum hCG levels during early normal pregnancy. 
Each point represents the concentration of hCG in the indi- 
vidual first-trimester serum samples from 183 women during 
187 normal pregnancies. 


tainty, the level of measured gonadotropic activity be 
greater than the highest physiologic concentration of 
hLH. Despite this limitation several studies in which 
immunologic methods were used for measuring hCG 
demonstrated that serum or urine hCG levels could be 
useful as a first-trimester placental function test." 11718 
Most of these studies were based on normal curves de- 
rived from cross-sectional data, rather than longitudi- 
nal hCG levels from a single cohort of pregnant wom- 
en. Similarly, very few studies examined serial levels of 
hCG prospectively in women who developed placental 
dysfunction. 

The present study was designed to determine the 
usefulness of serial serum hCG measurements in early 
pregnancy. In order to circumvent some of the 
methodologic problems noted above, serial blood 


samples were prospectively collected from a large: 


group of women shortly after conception had oc- 
curred, and hCG content was measured in their serum 
by a rapid, sensitive, and relatively specific radioim- 
munoassay. 
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Methods 


Patients and samples. Two hundred and fifty-six 
patients, who were attending the private obs-etric 
practice of one of the authors (W. G. K.) and who con- 
ceived during a three-year period (1972-1975), were 
studied. The majority of the patients were seeking con- 
sultation for infertility. Each patient kept a record of 
basal body temperature (BBT) during the month that 
conception occurred. Although some of the patients 
conceived without therapeutic intervention, most re- 
ceived clomiphene citrate, human menopausal gor.ado- 
tropins, hCG, or glucocorticoids, alone or in comoina- 
tion. In selected patients, artificial insemination was 
performed. Between one and nine blood samples were 
obtained from each patient by sterile venipuncture 
during the first trimester, usually at two-week intervals. 
The sampling usually, but not always, began during the 
luteal phase of the ovulatory cycle in which the patient 
conceived. A total of 685 samples were thus obta.ned. 
The dating of the blood samples was based on the pa- 
tient’s BBT thermal shift (Day 0). 

The blood samples were allowed to clot anc the 
serum was frozen at —20° C. until assay. The hCG 
levels in the serum samples were not made known to 
the patients' obstetrician until pregnancy had eaded 
and, therefore, did not influence the care of the pa- 
tients during pregnancy. At the termination of this 
study, each patient's chart was reviewed and the out- 
come of the pregnancy noted. There was no significant 
difference in the sample intervals between the patients 
with normal and abnormal pregnancies (14.07 vs. 14.6 
days, p > 0.4). The results of hCG determinations 
from samples obtained within eight days of admin.ster- 
ing exogenous hCG were discarded, since prior studies 
had established that seven days were required for 
serum hCG levels to become undetectable following in- 
tramuscular administration of 10,000 I.U. of hcG.*® 

Radioimmunoassay. Human chorionic gonadotro- 
pin was measured by the previously described beta 
subunit radioimmunoassay (beta hCG RIA). 5 This 
assay utilizes an antiserum generated against the 
hormone-specific beta subunit of hCG, '5I-labeled 
hCG, and a highly purified preparation of hCG (CR 
117) as a standard. CR 117 contains 10,600 I.U. per 
milligram of biologic activity and 5,200 I.U. per milli- 
gram of immunologic activity relative to the Second 
International Standard of hCG. There is no cross- 
reaction between hCG and the other glycoprotein | 
hormones present in serum in physiologic cor.cen- 
trations below 70 per cent displacement of the 'I- 
labeled hCG. This degree of displacement is equiv- 
alent to that found with 1 ng. (5.2 m.LU.) of CR 
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Fig. 2. Serial hCG levels during the first trimester of normal 
pregnancy. The results of serial hCG determinations in 20 
women are shown. Note that the pattern of hCG secretion in 
each woman parallels that found for the entire group of sam- 
ples (Fig. 1). 


117 per milliliter of serum and 600 ng. (100 m.LU.) of 
LER 907 per milliliter of serum. There is less than 0.4 
per cent cross-reaction with the alpha subunit of hCG. 
The standards and serial dilutions of the patient’s 
serum were made with outdated male plasma in order 
to obviate the nonspecific serum protein effect present 
in the assay. The sensitivity of the assay is 1 ng. or 5.2 
m.I.U. of the purified hCG per milliliter of serum rela- 
tive to the Second International Standard of hCG. This 
is equivalent to 0.03 ng. of the highly purified beta 
subunit of hCG. All samples from the same patient 
were run in the same assay in order to eliminate inter- 
assay Variation. 

Statistics. The methods of Rodbard and Frazier”? 
were used to perform dose interpolation in the 
radioimmunoassays. The calculation of means, stan- 
dard deviations, and 90 per cent tolerance limits and 
Student's t test were carried out on a Compucorp cal- 
culator, Model 145-E Statistician. 


Results 

Normal pregnancies. Four hundred and eighty-nine 
first-trimester samples were obtained from 183 women 
during 187 pregnancies which terminated with the de- 
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Fig. 3. Serum hCG concentration during the first trimester of 
normal pregnancy. The outer lines of dots represent the 
upper and lower 90 per cent tolerance limits, while the line of 
triangles depicts the mean hCG concentrations during each 
four-day interval. 


livery of living infants. Fig. 1 depicts the hCG levels in 
each of these samples and illustrates the rapid 
logarithmic rise in hCG that takes place between 30 and 
60 days following the last menstrual period. The hCG 
concentrations in serial blood samples obtained from 
each of the women were also plotted. Fig. 2 portrays 
the rise in serum hCG in serial samples from 20 of the 
women who were representative of the entire group. 
The rate of rise of hCG in each individual woman was. 
similar to that seen for the entire group of samples 
(Fig. 1). 

In order to provide enough data points to establish a 
meaningful range, the samples were grouped in four- 
day intervals beginning with Day 6 after the BBT shift. 
The mean and 90 per cent tolerance limits of the serum 
hCG levels during the first trimester (Fig. 3) were es- 
tablished by assuming a log-normal distribution of hCG 
values for each four-day period. Thus, of the 489 
samples, 50 (10.2 per cent) were abnormal. The sam- 
ples that fell outside of the 90 per cent tolerance limits 
were obtained from 43 of the 187 pregnancies (23 per 
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Table I. Percentage of patients with abnormal serum hCG levels 14 or more days after the 
BBT shift grouped according to the outcome of the pregnancy 













Diagnosis No. of pregnancies 
Normal 187 
Spontaneous abortion 43 
Ectopic pregnancy 23 
Multiple gestation 7 


*The number of patients with two or more blood samples. 


Percentage of patients with 
abnormal serum hCG levels 14 or 
more days after BBT shift 


Two or more 


: Single 






No. of samples serum samples serum samples 
489 17.1 1.6 (187*) 

139 69.8 57.6 (33) 

32 86.4 100.0 (5) 

25 38.1 60.0 (5) 


Table II. Prospective study of serial hCG levels during the first trimester of pregnancy showing the 
per cent of correct predictions* based upon the normal range 





Diagnosis No. of pregnancies 
Normal 11 
Spontaneous abortion 12 
Ectopic pregnancy 5 


Based on a single 
No. of samples serum sample 


Per cent of correct predictions 


Based on two or more 
serum samples 


43 . 81.8 100.0 (114) 
50 58.3 88.9 (9) 
14 80.0 100.0 (4) 


*The predictions were limited to considering the pregnancy normal or abnormal. 
+The number of patients with two or more blood samples obtained 14 or more days after the BBT shift. 


cent). In considering in the analysis only samples ob- 
tained after Day 14, 32 of the 187 normal pregnancies 
(17.1 per cent) showed a single hCG value that lay out- 
side the 90 per cent limits (Table I). In order to reduce 
the frequency of false identification of a normal gesta- 
tion as abnormal, a pregnancy was considered abnor- 
mal if two or more serum hCG levels obtained two 
weeks apart, 14 or more days after the BBT shift, were 
above or below the established 90 per cent limits. Each 
of the three normal patients (1.6 per cent) who were 
thus judged to have abnormal pregnancies had levels 
that were just below (one patient or 0.53 per cent) or 
above (two patients or 1.1 per cent) the 90 per cent 
tolerance limits (Table I). At least one additional sam- 
ple from each of these three patients was within the 90 
per cent limits. 

Spontaneous abortions. One hundred and thirty- 
nine serum samples were collected during 43 preg- 
nancies that ended in spontaneous abortions during 
the first or second trimester. Seventy-one (51.1 per 
cent) of these samples were abnormal and all were 
below the limits of normal for the calculated duration 
of pregnancy. A single abnormally low serum hCG 
level after Day 14 was found in 80 of the 43 pregnan- 
cies studied (69.8 per cent) (Table I). Two or more 
serial blood samples were obtained in 33 of these preg- 


nancies, and 19 patients (57.6 per cent) had two 
or more abnormally low hCG values after Day 14 
(Table I). ' 

Fig. 4 demonstrates the serum hCG levels in the 
group of women who aborted during the first trimester 
(Day 76 or before) while Fig. 5 illustrates the levels for 
the patients who aborted during the second trimester. 
There was nc difference between groups in the fre- 
quency with which patients had abnormally low ECG 
levels. However, patients who aborted during the sec- 
ond trimester had hCG levels that remained normal for 
a significantly longer time (mean, 44.6 days) than did 
the patients who aborted during the first trimester 
(mean, 23.8 days) (p « 0.01). 

Ectopic pregnancies. Twenty-three women nad 
surgically proven ectopic pregnancies. Of the 32 blood 
samples collec:ed, 25 (78.1 per cent) from 19 patients 
(82.6 per cent) were abnormally low (Fig. 6). At least 
two samples were obtained from five patients 14 or 
more days after the BBT shift. All five had abnormally 
low serial serum hCG levels. When only the samples 
obtained 14 or more days after the BBT shift are in- 
cluded, then £5 of 28 serum samples (89.3 per cent 
from 19 of the 22 remaining patients (86.4 per cent; 
show low hCG levels (Fig. 6 and Table I). It should be 
noted that the commonly used two-hour immunolcgic 
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Fig. 4. First-trimester spontaneous abortions. The serial 
serum hCG levels are shown for.29 women who spontane- 
ously aborted during the first trimester. The solid lines con- 
nect the serial serum samples from the individual patients. 
The interval between the last serum hCG measurement and 
the abortion (arrow) is indicated by a broken, line. The 
hatched area represents the 90 per cent tolerance limits of the 
normal population. l 


^ 
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pregnancy tests were performed on a urine sample 
from each of the patients. Seven of the 23 women had 
positive test results (30.4 per cent) and five (21.7 per 
cent) had equivocal results. Of the 19 patients with ab- 
normally low hCG levels, 11 (57:9 per cent) had nega- 
tive urinary slide pregnancy tests and five (26.3 per 
cent) had. equivocal urine tests. All the patients with 
normal serum hCG levels had positive urinary preg- 
nancy tests. i 
Multiple gestations. Twenty-five blood-samples were 
obtained from seven’ women with multiple gestations. 
Nine of these 25 samples (36 per cent) showed hCG 
levels above the 90 per cent tolerance limits and were 
obtained from four of the seven women (57.1 per cent) 
(Fig. 7). When only the specimens collected 14 or more. 
days after the BBT shift are included, then eight ofthe 
2] samples (38.1 per cent) show elevated hCG levels 
(Table I). Two or more serial blood samples were col- 
lected from five of these women and in three (60 per 
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Fig. 5. Second-trimester spontaneous abortions. The serial 
hCG levels from 15 women who spontaneously aborted dur- 
ing the second trimester are shown. For each patient the 
number of days between BBT thermal shift and abortion is 
noted; the day of last serum sample prior to the abcrtion is 
noted beside the dot. 
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cent), the hCG levels were elevated above normal (Ta- 
ble I). The number of patients with multiple gescations 
was too small to allow any conclusions regarding the 
frequency of elevated hCG levels in patients carrying 
twins, triplets, or quadruplets. 

— Prospective study. In addition to the aforemen- 
tioned patients and samples, a total of 107 serum 
samples were collected in an identical prospective 
manner from an additional 28 pregnant women at- 
tending the same obstetric practice. The only informa- 
tion supplied by the obstetrician caring for the patients 
was each patient's name, date of ovulation, and date of 
the specimen. The serum hCG content was then de- | 
termined and the results were reported to the obstetri- 
cian as normal, abnormally high, or abnormally low, 
based on. comparison with the 90 per cent tolerance 
limits for the population. The results were then com- 
pared to the outcome of the pregnancy and are tabu- 
lated in Table II. As can be seen, the correlation be- 
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Fig. 6. Ectopic pregnancies. Each point represents a single 
serum sample. Serial samples are connected by solid lines. 
Note that the majority of hCG levels are below the limits of 
normal (hatched area). 


tween abnormal first-trimester hCG levels and an ab- 
normal gestation is excellent and verifies the validity of 
the established tolerance limits. 


Comment 


Since the discovery of hCG in the body fluids of 
pregnant women, a number of investigators have advo- 
cated the use of this hormone as a placental function 
test.5» 9-18 Despite the multitude of excellent studies 
demonstrating the utility of hCG measurements as an 
aid to the diagnosis of ectopic pregnancy," ?71!« 15 17, 18 
multiple gestation," gestational trophoblastic disease," 
10, 14, 15, 17, 18 and expected abortions,* ?: 11718 hCG mea- 
surements generally have been used only for the diag- 
nosis of pregnancy and for the diagnosis of and 
follow-up of the effects of therapy in gestational and 
nongestational trophoblastic disease. 

Two methodologic problems appear to be primarily 


responsible for the poor acceptance of the use of hCG : 


measurements to monitor early placental function. 
First, much of the information correlating hCG levels 
with the outcome of pregnancies was derived from 
bioassay measurements of hCG. These bioassays gen- 
erally required (1) a large number of animals for pre- 


May 1, 197€ 
Am. J. Obstet. Gynecol. 


100 


10 


E 
~ 
2 
i 1.0 
O 
© 
<= 
if p A TWINS 
0.1 5 D. E. Li u e TRIPLETS 
— EEFE a QUADRUPLETS 
0.01 





6 15 26 36 46 56 66 76 
DAYS FOLLOWING BBT SHIFT 


Fig. 7. Multiple gestations. Serial serum hCG levels from five 
pregnancies are shown. Note that the hCG levels in several of 
the patients are above the normal limits (hatched area). 


cision, (2) partial purification of pregnancy urine to 
remove toxi- materials, and (3) several days of injec- 
tions before a quantitative or semiquantitative end 
point was reached. Second, the earlier immunologic 
methods for measuring hCG were hampered by the 
marked structural similarity of hCG and hLH.? An- 
tibodies raised against the intact hCG molecule do not 
discriminate between hCG and hLH. Therefore, be- 
fore hCG could be reliably measured with such an- 
tibodies, the levels of the hormone had to be greater 
than the normal midcycle peak concentration of hLH 
or the hLH present in the urine or blood of 
postmenopausal women. In order to obviate the diag- 
nosis of false positive pregnancies, the widely used im- 
munologic 2regnancy tests have been made insensitive 
to low levels of hCG.” If, however, the trophoblastic 
function is defective, as frequently occurs in ectopic 
pregnancies? and early spontaneous abortions,?* ?* the 
hCG production may not be sufficient to result in 
serum or urine hCG concentrations that will exceed the 
sensitivity of these pregnancy tests. 

These methodologic difficulties present in the earlier 
investigaticns were circumvented in the present study 
since the antiserum used was raised against the 
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hormone-specific beta subunit of hCG which contains 
30 carboxyl-terminal amino acids in excess of those 
found in the beta subunit of hLH.? Although hLH 
does cross-react with this antiserum, physiologic con- 
centrations of hLH do not inhibit the binding of !55I- 
labeled hCG below 70 per cent displacement. There- 
fore, the beta subunit RIA is capable of measuring 1 
ng. or 5.2 m.L.U. of hCG per milliliter of blood in the 
presence of physiologic concentrations of hLH.® 
Although the beta hCG RIA will detect the free beta 
subunit of hCG, it is unlikely that the circulating quan- 
tities of this substance will significantly alter the mea- 
sured serum levels of hCG since the placental secretion 
of free beta subunit is quite low in CORPER to the 
secretion of intact hCG.” 

The purpose of this study was to evaluate the vals 
of serial hCG measurements as a useful parameter of 
placental function during the first trimester of preg- 
nancy. During this period of gestation, human placen- 
tal lactogen and-estriol levels are low?* ?7 and are not: 
useful indices of placental function. Similarly, most of 
the commonly measured estrogens and progesterones 
do not totally reflect placental function since the 
sources of maternal serum steroids during the first six 
to eight weeks of gestation are the corpus luteum and 
the placenta.?* The results of this study, summarized in 
Table I, indicate that serial hCG measurements 14 or 
more days after the BBT shift are useful for predicting 
which pregnancies will result in spontaneous abortions 


and for the diagnosis of ectopic pregnancies. The data 


from pregnancies with multiple gestations were too 
sparse for meaningful analysis. 

Studies by Nygren and co-workers!? and Kunz and 
Keller? demonstrated that in patients with threatened 
abortion, defined as bleeding from thé uterus with a 
preserved and closed cervix during the first 28 weeks 
of pregnancy, low maternal serum hCG levels were 
useful in predicting which patients would ultimately 
abort. In the present study 69.8 per cent of the patients 
who aborted in the first or second trimester had low 
single serum hCG levels while 57.6 per cent had two or 
more low levels 14 or more days after the BBT shift. In 
many of these pregnancies, the first low serum hCG 
level was found four or more weeks before the preg- 
nancies spontaneously terminated. Since the temporal 
relationship between fetal death and spontaneous 
abortion could not be defined in this group of patients, 
it is unknown when fetal death occurred relative to the 
initial low serum hCG level Despite this fact, the 
finding of a low hCG level several weeks before spon- 
taneous abortion in some of the pregnancies indicates 
that many of these pregnancies were associated with 
abnormal trophoblastic function. Indeed, pathologic 
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examinations of aborted products of conception have . 
frsquendy demonstrated abnormal placental mor- 
phology. Whether low hCG levels merely reflect 
more pervasive abnormalities of placental function or 
wether they are etiologically responsible for the spon- 
taneous termination of the gestation is presently un- 
known. The high frequency of cytogenetic abnor- 
ncalities in the products of conception obtained from 
tre spontaneous abortions? would tend to favor the 
fermer concept. 

Prior studies by Goldstein and Kosasa have dem- 
onstrated that 100 per cent of ectopic pregnanass will 
show detectable serum hCG levels by the beta hCG 
RIA. Similar results have been found by Lancesman 
and Saxena,? who used a radioreceptor assay for hCG. 
The present study confirms the findings of these inves- 
twgators. The importance of the use of a sensitive 
method for measuring hCG is underscored by the fact 
that in the present series only 52 per cent of zhe pa- 
tients with surgically proven ectopic pregnanc.es had 
cearly positive or equivocal standard immunologic 
vrine pregnancy tests, while all had detectable hCG by 
tire beta hCG RIA. 

Diagnostic confusion may result if too heavy a re- 
lance is placed on the quantitative level of the serum 
FCG alone. Both patients with ectopic pregnancies and 
those with intrauterine gestations destined to spon- 
taneously abort may have abnormally low hGG levels. 
In the usual ectopic gestation, placental mass is re- 
duced due to the confinement and reduced vascularity 
of the Fallopian tubes,” while in the patients wko spon- 
taneously abort, trophoblastic function may be inade- 
quate due to a variety of causes including a reduction 
of placental mass. Thus a low or falling level of hCG 
indicates only that the pregnancy is abnormal and the 
results must be interpreted along with the clinical 
ndings (e.g., adnexal mass). Conversely, a serum hCG 
‘evel that falls within the normal range for the length of 
zestation does not eliminate the possibility of ar. ectopic 
2regnancy or impending spontaneous abortior. (Figs. 4 
zo 6). l 

It should be noted that these data were derived from 
«omen with a history of infertility. Most of these pa- 
cients received single or multiple drugs and carefully 
recorded their daily BBT's and dates of genital bleed- 
ing. Therefore, these results may not be completely 
applicable to women with normal pregnancies who 
have not undergone therapeutic manipulatioris and in 
whom the duration of pregnancy has not been as care- 
fully documented. 

In summary, the present study confirms and extends 
the results of earlier investigations of the utility of hCG 
measurements during the first trimester as an index of 
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placental function. The maternal. hCG concentrations 

reflect trophoblastic function, with elevated levels indi- 
cating large placental mass (multiple gestation) and low 
levels indicating either decreased placental mass (ec- 
topic gestation) or- abnormal trophoblastic function 
(spontaneous abortion). Although the presence of the 
latter may be ascertained by the finding of low serial 
hCG levels, the: question of what can be done to 
preserve the pregnancy remains to be answered. 
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Cytogenetics of aborters and abortuses 
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A prospective cytogenetic survey of 425 female and 358 male spontaneous aborters and 

their 430 abortuses (310 of which were karyotyped) revealed four women and two men as 

balanced translocation carriers (three Robertsonian translocations and three reciprocal - 
translocations), as well as a woman with an XXX karyotype. Karyotyping was successful in 

five of their abortuses: four abortuses had inherited unbalanced translocation products and 

the other abortus had a balanced 13q14q translocation plus trisomy 18. It was concluded 

from these observations that translocation chromosomes carried by aborters are transmitted 

to their abortuses. The frequency of structural chromosome anomalies among the aborters 

(0.8 per cent) was higher than that found in the general adult population (0.3 per cent). The 


rates of translocation carriers were higher among the aborters with a history of recurrent 


abortions (2.7 per cent) as well as among the aborters with a history of perinatal deaths 
(3.6 per cent) than among those without such histories (0.6 per cent). Data are presented 
on 18 couples whose two (or three) successive spontaneous abortuses were karyotyped. 


(AM. J. OBSTET. GYNECOL. 131: 33, 1978.) 


A NUMBER of cytogenetic studies have been published 
on couples with a history of recurrent abortions. A re- 
view by us in 1972 on 17 such studies revealed 25 indi- 
viduals with structural chromosome abnormalities 
from a total of 1,793 men and women karyotyped.! 
Their frequency (1.3 per cent) was more than four 
times that in the general adult population (0.3 per 
cent). Recent cytogenetic studies on spontaneous abor- 
tuses indicate that unbalanced translocations account 
for 2 to 4 per cent of all chromosomally abnormal abor- 
tuses.? Putting two and two together, one would assume 
that aborters with balanced translocations transmit un- 
balanced products of those translocations to their abor- 
tuses. However, there is a dearth of direct evidence to 
support this simple assumption. Of all the reports on 
repeated aborters summarized above, the abortus has 
been studied in only eight couples; all of these were 
chromosomally normal. A prospective study on both 


From the Laboratory of Embryology and Cytogenetics, 
University Clinic of Gynecology and Obstetrics. 


Supported by the Ford Foundation Population Program 
Grant No. 640-04 11B, the World Health Organization, 
and the Swiss National Foundation. 


Received for publication August 24, 1977. 
Accepted October 11, 1977. 


Reprint requests: Dr. Tadashi Kajii, clo Chromosome 
Research Unit, Faculty of Science, Hokkaido University, 
Sapporo, Japan 060. 


0002-9378/78/01131-0033$00.60/0 © 1978 The C. V. Mosby Co. 


Table I. Numbers of aborters and abortuses studied 


of abortuses karyotyped karyotyped Total 
Unknown 95 25 120 
Normal 105 25 130 
Numerically abnormal 144 27 171 
Structurally abnormal E. — E 
Total 353 7 430 





aborters and abortuses is required to prove the as- 
sumption that translocation carriers transmit unbal- 
anced products of translocations to their abortuses. To 
our knowledge, there has been only one such study. 
Lauritsen* studied 259 couples, nine women, and their 
abortuses. He found three translocation carriers and 
an XXX woman among the aborters studied. Of the 
three translocation carriers, one transmitted an unbal- 
anced translocation to the abortus; in the two others, 
cultivation of the abortus failed. The XXX woman had 
a 45,X abortus. The data are not sufficient to draw 
definite conclusions. 

This paper deals with the results of a prospective 
cytogenetic survey involving 783 aborters and 430 abor- 
tuses as they presented to a single maternity hospital. 


Materials and methods 


Short-term lymphocyte cultures were set up from 
808 spontaneous aborters: 438 of these were women 
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Table II. Aborters with chromosc s. and abortuses with s 1 tural chromos e anomalies 
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Fig. 2. Family No. 5. Karyotype of the mother with a 13/14 translocation and that of her abortus 


(framed) with translocation trisomy 13. 


analysis was done on banded preparations, primarily 
with the use of trypsin-G banding supplemented by 
Q-and R-banding. 

Couples with two or more successive karyotyped 
abortuses were listed. 


Results 


Cytogenetic data. Of the 808 aborters studied, 783 
(425 women and 358 men) were successfully 
karyotyped and 58 per cent of them were analyzed with 
banding. Of these, 776 were found to have normal 
karyotypes. Although a number of chromosome het- 
ero-morphisms (e.g., Igh+, 9qh+, 16qh+, Ds+, Gs+, 
Dss, Gss, Yq+, Yq-) were encountered, these were 
considered to be normal variants. Four subjects were 
found to carry pericentric inversion of chromosome 9, 
inv (9) (p11q12), which was also thought to be a normal 
variant, although its potential effects are not yet fully 
understood. 

Of the 430 abortuses whose parents were karyo- 
typed, 120 failed to yield karyotypes, 130 revealed 
normal karyotypes, and 180 showed various chromo- 
some abnormalities including 171 with numerical ab- 
normalities (45,X, trisomies, triploidy, and tetraploidy) 
and nine with structural aberrations (Table I). 
Seventy-nine per cent of the karyotyped abortuses 
were analyzed with banding. 

Of the 783 karyotyped aborters, seven (five women 


Table III. Karyotypes of 783 aborters and 
their abortuses 





Karyotypes of aborters 







Karyotypes 
of abortuses en 
Unknown 116 97 2 — 
Normal 129 106 — — 
Numerically abnormal 169 146 — — 
Structurally abnormal ke) es BS 2 
Total 420 356 5 2 


and two men) revealed major chromosome abnor- 
malities ( Table II). They included three aborters (cases 
l to 3) with balanced reciprocal translocations, three 
(cases 4 to 6) with 13q14q translocations, and a woman 
with a 47,XXX karyotype. All of these abnormalities 
were detectable with conventional karyotyping. Four 
aborters (cases 1, 2, 4, and 5) transmitted to their abor- 
tuses unbalanced translocation products resulting from 
3:1 segregation (case 1), adjacent segregation and 
nondisjunction (case 2), and 2:1 segregation (cases 4 
and 5). The abortus in Family 5 had trisomy 18 plus a 
balanced 13q14q translocation inherited from its 
father. Karyoty ping of the abortus was not successful in 
Families 3 and 7. See Figs. 1 and 2 for Karyotypes of 
mother and abortus in Families No. 2 and No. 5. 
Four further abortuses (Families 8 to 11) had varioüs 
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L 47,XY,+ 13q— 
2 25 45,X 26 
3 29 47,XY,+ 16 30 
4 27 46,XY 27 
5 23 45,X 25 
6 25 46,XX 26 
7 26 47,XY, 28 
8 26 46,XX 26 
9 23 46,XY 25 
10 35 46,XY 38 
ll 26 46,XY 26 
12 39 47,XX,+18 40 
13 24 45,X 24 
14 98 46,XY 31 
15 93 46,XX 95 
16 29 46,XX 25 
17 36 46,XX 37 
18 38 46,XX,+18 41 
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Third abortion 


46,XX, A 


47,XX,t(13q—; 
1804), 18 


47,XY,+4 ` 
47,XY,+ 16 


46,XY 
47,XX,+4 





*Reported in detail elsewhere.’ 


Table V. Frequencies of translocations in aborters 
and in general adult population 







Individuals karyotyped 





Structurally 
abnormal 


General adult population 9,616 90 = A 

All aborters 783 6^ Q8" 

Nonrecurrent aborters 710 4 0.6 

Recurrent aborters 73 2^ and. 

Aborters without history of peri- 727 4. 0:6 
natal death 

Aborters with history of 56 2 08 


perinatal death 





*xi = 4.33; p < 0.05. 


structural chromosome abnormalities while their par- 
ents showed normal karyotypes. Accordingly, these 
abnormalities were interpreted as sporadic, or de novo, 
anomalies. 

The correlation between the karyotypes of the abort- 
ers and those of the abortuses is presented in Table III. 
All of the five successfully karyotyped abortuses from 
balanced translocation carriers had inherited translo- 
cation chromosomes. The frequency of major chromo- 
some anomalies among female aborters (1.2 per cent) 
was twice as high as that among male aborters. (0.6 per 
cent). 

Of a total of 29 couples with two (or three) abortuses, 
18 couples had two (or three) abortuses that were suc- 
cessfully cultured and karyotyped (Table IV). These 
included seven pairs of abortuses in which both abor- 


Table VI. Frequency of inherited and sporadic 
translocations in cytogenetic studies of 
spontaneous abortuses 





Translocations 









Sporadic 


Reference 


Boué and Boué (1973)5 13 24 
Lauritsen (1976)* l 3 
Carr and Gedeon (1976)? 4 — 
Creasy et al. (1976)5 l 3 
Present study AN 4 

Total 24 34 


tuses were chromosomally normal, six where both were 
abnormal, and five where one was normal and the 
other abnormal. Two pairs of abortuses showed 
identical abnormal karyotypes: 45,X in pair 5 and 
47,XY, +16 in pair 3. Both 45,X and trisomy 16 are 
frequent chromosome anomalies in spontaneous abor- 
tuses. 

Reproductive performance of aborters. The 430 
couples in our study had had a total of 505 previous 
pregnancies, with a range of 0 to 9 pregnancies per 
couple. Of these, 256 pregnancies (51 per cent) had 
resulted in living offspring (one with Down's syndrome 
from a couple who had a chromosomally normal pre- 
senting abortus), 154 pregnancies (30 per cent) ended 
in spontaneous abortions, 65 pregnancies (13 per cent) 
in induced abortions, and 30 pregnancies (6 per cent) 
resulted in perinatal deaths (stillbirths or neonatal 
deaths). 

There were 710 nonrecurrent and 73 recurrent 
aborters in our study (Table V). Recurrent aborters are 
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Table VII. Aborters with two abortuses karyotypes—combined results of four studies* 


. Second cbortion i 
Normal 34 : 2 6 5 0 47 
Monosomy 4 . 2 l 0 8 
Trisomy 4 l 20 l 0 26 
Polyploidy l 1 =o l 0 6 
Translocation 0 0 0 0 4 4 
Total 43 5 l 8 4 91 





*Boué and Boué (1973),!! 43 pairs; Alberman et al. (1975),?23 pairs; Leuritsen (1976),* 7 pairs; present study, 18 pairs. 


defined as those who had had two or more spontaneous 
abortions, not including the present one. There were 
56 aborters (27 couples and two women) in our study 
with a previous history of perinatal deaths. Two 
couples had a history of two such events each and the 
remaining couples had a history of one such event. The 
rates of translocation carriers were higher among the 
aborters with a history of recurrent abortions (2.7 per 
cent) as well as among the aborters with a history of 
perinatal deaths (3.6 per cent) than among those with- 
out such histories (0.6 per cent). The differences were 
not statistically significant, reflecting the small number 
of translocation carriers detected (Fisher's test, p — 0.10 
and 0.063, respectively). 


Comment 


The fact that all five successfully karyotyped abor- 
tuses from the balanced translocation carriers in our 
study had inherited translocation chromosomes sup- 
ports the notion that balanced translocations among 
aborters are transmitted to their abortuses to cause 
abortions. Looking at the problem from the other di- 
rection, there were nine abortuses in our study with 
structural chromosome abnormalities. Five of these 
were inherited and the other four were sporadic. Re- 
cent cytogenetic studies on spontaneous abortuses 
(summarized in Table VI, with 24 inherited vs. 34 spo- 
radic structural abnormalities) suggest the excess of 
sporadic over inherited translocations among struc- 
tural chromosome abnormalities. This would indicate 
that newly formed structural abnormalities are at least 
as important as inherited ones in spontaneous abor- 
tions. 

"Ihe low frequency (0.8 per cent) of structural 
chromosome abnormalities in our aborters does not 
encourage large-scale cytogenetic investigations in such 
populations, although this frequency considerably ex- 
ceeds that found in the general adult population (0.3 
per cent). The frequency of translocations goes up 
when the aborters are selected for habitual abortions 
(2.7 per cent) or previous history of perinatal deaths 
(3.6 per cent). This suggests that cytogenetic studies of 


these selected aborters are more profitable than those 
of aborters in general, although the increases are not 
statistically significant, reflecting the small sample size. 
Several recent cytogenetic studies on repeated aborters 
have revealed a concentration of translocation carriers 
among couples with a history of perinatal deaths or 
malformed offspring, in addition to repeated abor- 
tions.” ° The findings in our study support these 
studies 

Three of the nine abortuses with translocations in 
our study had autosomal trisomies in addition to trans- 
locations (Families 2, 6, and 8). The question arises 
whether "interchromosomal effects" operated at meio- 
sis in the parents of these abortuses. 'The presence of a 
balanced translocation may influence segregation of 
other chromosomes at meiosis to cause nondisjunction. 
Itis difficult to draw a definite conclusion in view of the 
high rate of trisomies in spontaneous abortuses. 

The-e were 18 women in our study with two (or 
three) spontaneous abortuses of known karyotype. 
Based on 43 women from whom two abortuses were 
karyotyped, Boué and Boué" reported that when the 
first abortus was chromosomally normal the second 
abortus tended to also be chromosomally normal. 
When the first abortus was abnormal the second abor- 
tus tended to also be abnormal, but not necessarily 
identical. Combined results of four such studies includ- 
ing ovrs, summarized in Table VII, also support the 
findinzs of Boué and Boué. Four pairs of abortuses 
had translocations (three pairs with Robertsonian 
translocations and one pair with a reciprocal transloca- 
tion) out of the 91 pairs studied. However, it may be 
that these abortuses with translocations have been se- 
lected for repeat karyotyping, since the karyotype of 
the first abortus and presumably the translocation car- 
rier status of a parent had been known when the sec- 
ond a»ortus was studied. | 


Appreciation is expressed to Prof. H. de Watteville 
for help and interest devoted to the study, to our 
gynecologic staff for supplying specimens, and to Miss 
M.-F. Blanc, Mr. T. Myit, and Mrs. E. Merotto for 
technical assistance. | 
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Intrauterine resuscitation with terbutaline: A method for 
the management of acute intrapartum fetal distress 


- €. 


FERNANDO ARIAS, M.D., Pu.D., F.A.C.O.G. 


St. Louis, Missouri 


Terbutaline, a selective beta-2 adrenergic receptor stimulator, has teen used to decrease 
myometrial activity and improve uteroplacental blood flow in 15 patients with acute 
intrapartum fetal distress. In all cases electronic monitoring gave ewdence of partial or total 
fetal recovery after therapy. Thirteen of these patients were delivered by cesarean section 
and two were allowed to resume labor and deliver vaginally. In 10 cases the initial Apgar 
score was 7 or more and in all cases the score was 7 or more after 5 minutes of life. No 
significant maternal morbidity occurred as a consequence of the treatment. These results 
suggest that inhibition of uterine activity with terbutaline may be a valuable maneuver in the 
management of patients with severe intrapartum fetal distress. (AM J. OBSTET. GYNECOL. 


131: 39, 1978.) 


THE DEVELOPMENT of electronic fetal monitoring 
has increased the ability of the obstetrician to recognize 
the occurrence of fetal distress during labor. However, 
the advances in the treatment of this situation have not 
parallelled the progress made in its detection, as quick 
delivery of the fetus (primarily by emergency cesarean 
section) has been and continues to be the treatment of 
choice for this serious complication of pregnancy. - 

In most cases of severe intrapartum fetal distress, 
uterine contractions are the ultimate "stress" exceeding 
the functional capacity of a compromised fetoplacental 
unit. Therefore, it is possible that maneuvers directed 
to decrease spontaneous or pharmacologically induced 
uterine.activity would be of value in the treatment of 
this situation. However, there is little information 
available on the use of uterine relaxants for this pur- 
pose. Because of this lack of information, we have 
studied the effects of terbutaline, a powerful inhibitor 
of uteriné activity, in the treatment of severe intrapar- 
tum fetal distress. The encouraging preliminary results 
are contained in this communication. 
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Material and methods 


Fifteen pregnant women in the active phase of labor, 
in whom electronic monitoring revealed signs of severe 
fetal distress, were treated with terbutaline (250 ug 
subcu-aneously in 12 cases, 250 yg dissolved in 5 ml. of 
physiclogic saline and given as an intravenous bolus in 
three cases). In all cases discontinuation of oxytocin, 
positional changes, and oxygen administration had 
failed to improve fetal distress as reflected by monitor- 
ing results. Five of the 15 patients were receiving intra- 
venous oxytocin and two were under epidural anes- 
thesia when fetal distress occurred. The age, parity, 
gestaconal age, and fetomaternal high-risk factors for 
each case are shown in Table I. Informed consent was 
obtained before administration of Terbutaline. 

All »aüents had been monitored for at least 30 min- 
utes b2fore administration of the drug and monitoring 
was continued until the time of delivery. Monitoring 
was carried out with Corometrics and Hewlett-Packard 
instruments. A scalp electrode was used to record fetal 
heart zate. In nine cases uterine activity was measured 
by usiag an open-ended catheter which was filled with 
distilled water, inserted through the cervix into the 
amnictic cavity, and connected to a pressure trans- 
ducer previously calibrated to a zero reading when 
opened to atmospheric pressure. In the remaining six 
cases iterine activity was evaluated with a tocodyna- 
mometer placed over the patient's abdomen in the area 
corresponding to the uterine fundus. 

The diagnosis of fetal distress was established by the 
presence of persistant severe late decelerations in nine 
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Fig. 1. Representative examples of the effect of terbutaline on “the electronic monitoring signs of 


_ fetal distress: In all three panels the upper trace „corresponds to the recording of fetal heart rate. The 


lower trace is the record of uterine activity; which was measured with an intrauterine pressure 
cátheter in panels 4 and C and by external tocometry in panel B. Panel A corresponds to case 8 in 
Table I. Severe late decelerations and decreased ‘baseline variability are easily, appreciated. After - 


"subcutaneous administration of 250 ug of terbutaline there was complete disappearance of spon- 


taneous uterine activity and decelerations. However, the lack of variability persisted until the delivery 
of an.infant with Apgar scores of 2.and 7 at 1 and 5 minutes, respectively. Panel B corresponds to 
casé 2 in Table I. Severe late decelerations disappéared after intravenous administration of 250 jg of 
terbutaline. Baseline variability became normal after 20 minutes and the patient was delivered of an 
infant with Apgar scores of 7 and 9 at 1 and 5 minutes. Panel C corresponds t to case 1 in Table I. 
Severe late decelerations with lack of baseline variability disappeared after subcutaneous injection of 
250 ug of. terbutaline. Noxice: the effect on frequency and intensity of contractions as well. as. on 
resting intrauterine pressure. Baseline variability became normal after 15 minutes and the patient 
was delivered of an infant with Apgar scores ox 9 and 9 at I and 5 minutes. 


x 
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patients, with five of them also exhibiting dicet 
baseline variability and two showing prolonged brady- 
‘cardia. Three of the patients with late decélerations l 
and decreased baseline variability were receiving mag- 


nesium sulfate intravenously. In the other six patients ` 


fetal distress was manifested by persistent severe vari- 
able decelerations, with prolonged bradycardia in two 
cases and decreased baseline variability in another two. 
The criteria of Kubli and assodates? were used for 
classification of the abnormal monitoring patterns. 

. Maternal blood pressure and heart rate were mon- 


itored at least every 10 minutes from the time of ad- 


“ministration of terbutaline until delivery: The blood 


loss during delivery was estimated clinically. Newborn - 
gestational age was determined according to the Lub- 


chenco tables. Apgar scores at 1 and 5 minutes were ` 


determined by a pediatrician. 


Results | 


Effect of terbutaline administration on the elec- 
tronic indicators of fetal distress. Disappearance of 
decelerations was apparent in 12 patients, 2.5 to 8 


on 
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Table I. Individual data in terbutaline-treated patients 









Fetomaternal 
high-risk factors 


Case 


intrauterine resuscitation with terbutaline 41 





2.5 +36 


Monitoring | Fetal | Fetal Ap- | Delivery lag | Recovery lag | Maternal 
abnormality* | wt. (Gm.) | gar (1'-5') | time (inin.) | time (min.) pulse change 
9-9 120 


l Pre-eclampsia, arrest 1,3,4 3,000 
of descent 
2. 27 0 38 Epidural anesthesia l 2,560 7-9 67 4 +12 
3 20 0 40 None 2 2,490 9-9 74 6 +32 
4 22 0 40 Pre-eclampsia, J 3,080 - 9-10 — 110 8 +20 
PROM,7 amnioni- i 
tis, Pitocin 
induction 
5 23 l 29 PROM, amnionitis, 2,3 : 980 1-7 55 3 +24 
Pitocin induction i 
6 39 0 42 Pre-eclampsia, arrest 2 4,320 10-10 54 5 +18 
of descent, epi- 
dural anesthesia 
7 18 0 40 None . l 3,210 6-9 98 4 +12 
8 25 0 38 None 1,3 2,300 2-7 40 5 +28 
9 17 0 36 Pre-eclampsia, 1, 3,4 2,340 7-9 38 4 +32 
PROM, Pitocin 
induction 
10 31 3 34 Pre-eclampsia 1,3 1,300 9-9 30 4.5 +38 
1l] 21 0 32 PROM, Pitocin in- 1,700 5-7 196 4 +8 
duction 
12 23 2 40 PROM, Pitocin in- 1,3 3,250 9-10 56 6 +12 
duction ' ; 
13 20 l 40 Nuchal cord x 2 2,3 3,110 9-9 74 4,5 +20 
i4 23 0 38 None 2,4 2,510 5-6 65 2.0 +25 
15 19 0 40 None 2,4 8,274 9-10 65 5.0 +18 





*Monitoring abnormalities: 1 = severe late decelerations; 2 = severe variable decelerations; 3 = decreased baseline variability; 
4 = fetal bradycardia for more than 3 minutes in association with severe late or severe variable decelerations. 


+PROM = premature rupture of membranes. 


minutes after administration of the drug, with a mean 
recovery time of 4.6 minutes. In the other three (all 
with severe variable decelerations) they continued, but 
changed from severe to mild. With the disappearance 
of decelerations, recovery of a normal baseline fetal 
heart rate was observed in all cases within 5 minutes of 
starting treatment (Fig. 1). | 

The effect of terbutaline on baseline variability was 
not as marked and rapid as the effect noticed on decel- 
erations and baseline heart rate. Only four of the six 
patients with decreased haseline variability demon- 
strated improvement and the mean time to recovery of 
normal variability was 17 minutes. The two patients 
who demonstrated persistence of the abnormality until 
delivery gave birth to infants with 1 minute Apgar 
scores of | and 2 (cases 5 and 8, Table I). 

Effect of terbutaline administration on uterine con- 
tractility. In all cases administration of the drug caused 
a decrease in uterine contractility. Subjectively, this was 
manifested by cessation of the discomfort of labor. 
There was a decrease from a mean intrauterine 
pressure of 58.5 mm. Hg (range, 30 to 70 mm. Hg) toa 
mean value of 23.5 mm. Hg (range, 10 to 40 mm. Hg) 
in six of nine patients monitored with an intrauterine 
pressure catheter. The other three patients showed 
complete cessation of demonstrable uterine activity. 


Simultaneously, the resting pressure decreased from a 
mean value of 15.5 mm. Hg (range, 5 to 25 mm. Hg) to 
7.22 mm. Hg (range, 0 to 20 mm. Hg). In five of six 
patients in whom uterine activity monitoring was car- 
ried out with the tocodynamometer immediate, com- 
plete inhibition of uterine activity was observed after 
treatment. The sixth patient showed a decrease in fre- 
quency of contractions followed by complete cessation 
20 minutes after terbutaline administration. In those 
cases where uterine activity was not completely sup- 
pressed by the drug there was an increase in the inter- 
val between contractions from a mean value of 3.15 
minutes (range, 1 to 5 minutes) before treatment to 
a mean value of 5.55 minutes (range, 3 to 7 minutes) 
after terbutaline administration. | 

The effect of terbutaline on uterine activity occurred 
within 5 minutes of administration and was still appar- 
ent in the eight patients who remained undelivered 1 
hour after treatment, However, an increase in fre- 
quency and intensity of contractions was noticed in the 
three patients still undelivered 2 hours after treatment. 
There was no recurrence of decelerations in these 
three patients and two of them (cases 11 and 15) were 
allowed to be delivered vaginally. The other (case 1) 
had a cesarean section because of arrest of descent of 
the presenting part. 
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Effect of terbutaline administration on maternal 
blood pressure, pulse rate, and blood loss during de- 
livery. All patents exhibited an increase in pulse rate 
after terbutaline administration. The mean pulse rate 
was 79.5 beats per minute (range, 64 to 100) before and 
101.8 (range, 88 to 125) after treatment. There were 
no subjective symptoms caused by the maternal tachy- 
cardia as well as other side effects (tremor, flushing) 
caused by the drug. Three patients had continuous 
electrocardiographic recording after treatment and 
each showed sinus tachycardia without arrhythmias or 
pathologic changes. | 

The most frequent effect on maternal blood pres- 
sure, found in nine of the 15 patients, was a mild eleva- 
tion of systolic blood pressure after treatment which 
raised from a mean of 125 mm. Hg (range, 90 to 148 
mm. Hg) to a mean of 132 mm. Hg (range, 112 to 156 
mm. Hg). This change was simultaneous with a mild 
decrease in diastolic blood pressure from a mean of 


75.6 mm. Hg (range, 60 to 100 mm. Hg) to a mean : 


value of 71.7 mm. Hg (range, 50 to 90 mm. Hg). Six 
patients had no detectable change in blood pressure 
measurements. 

The circulatory changes happened almost immedi- 
ately after intravenous injection and were delayed for a 
few minutes after subcutaneous treatment. They pre- 
ceded or were simultaneous with the effect on uterine 
contractility and fetal heart rate and reached a peak 
within the first 10 minutes after administration of the 
drug without further progression after this period of 
observation. | 

None of the patients had excessive blood loss (more 
than 1,000 c.c. for cesarean section or more than 500 
c.c for vaginal delivery) during parturition. 

Fetal outcome. There was no perinatal death. The 
mean birth weight was 2,708 grams, with a range from 
980 to 4,320 grams. The initial Apgar score was 6 or 
less in five infants but all of them exhibited scores of 7 
or more after 5 minutes (Table I). 

Neonatal morbidity was minimal. One infant devel- 
oped mild respiratory distress syndrome and hyper- 
bilirubinemia. Another had ABO incompatibility but 
did not require treatment. Another exhibited poor 
feeding which resolved in 2 days. Two infants, includ- 
ing the one with a birth weight of 980 grams, were 
classified as small for gestational age but both had a 
benign course in the nursery. 


Comment 


Terbutaline is a selective beta-2 adrenergic receptor 
stimulator which shares with other betamimetic agents 
the property of inhibiting uterine contractility. This 
fact has been demonstrated in human subjects during 
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normal term labor* and premature labor.? Possibly its 
dramatic effect on the indicators of fetal distress results 
from its action upon uterine contractility. In fact, 
uterine contractions are a physiologic stress which can 
overcome the functional reserve of an already com- 
promised fetoplacental unit and their inhibition by ter- 
butaline should lead to better fetal oxygenation and 
dissappearance of the monitoring signs of fetal distress. 
This explanation may also apply to fetal distress as evi- 
denced by severe variable decelerations since it seems 
logical that elevations in intrauterine pressure will 
favor a tighter application of the fetal parts against the 
umbilical cord. However, the persistence of decelera- 
tions (although with a change from severe to mild) in 
three of the five patients showing this type of abnor- 


mality suggests that other factors may be involved in. 


the production of variable decelerations. 

There are studies showing a.poor correlation be- 
tween ominous monitoring patterns of fetal distress 
and initial Apgar scores and simultaneously demon- 
strating the higher accuracy of fetal scalp blood pH 
measurements in predicting neonatal depression. 
Since this study lacks biochemical evidence: of the fetal 
acidosis suggested by the monitoring tracings it is im- 
possible to derive correlations between terbutaline ef- 
fect and Apgar scores. However, we are impressed that 
the lowest initial Apgar scores obtained in this series 
corresponded to patients (cases 5 and 8) in whom de- 
creased baseline variability remained unchanged after 
treatment. Where pH measurements are not possible, 
lack of improvement of baseline variability after ter- 
butaline treatment may be the most reliable indicator 
of the existence of profound fetal hypoxia and the 
need for rapid intervention. 

Results suggest that the use of terbutaline in cases of 
intrapartum fetal distress has several advantages. First, 
cessation of the ominous monitoring pattern lowers the 
level of anxiety among delivery room personnel, de- 
creases the pressure for immediate surgical interven- 
tion, and allows the assessment of fetal acid-base bal- 
ance necessary to determine the need for operative 
intervention. Second, if signs of distress decrease, time 
should be available for adequate preparations for a safe 
cesarean section. This is extremely important in small 
hospitals lacking blood banks or anesthesia facilities for 
emergency intervention. Third, since fetal distress may 
be a transient phenomenon, response to terbutaline 
may be valuable to discriminate between patients with 
persistent impairment of the fetoplacental unit (who 
continue to show electronic and biochemical indicators 
of distress after treatment) and require immediate op- 
erative intervention and those in whom the alteration is 


transient (who show adequate biochemical recovery 
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after treatment) and there is no need for emergency 
cesarean section. 


The author gratefully adtnowlsdees the excellent 
cooperation in this work of the residents and fellows in 
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obstetrics at Barnes Hospital, St. Louis, Missouri, espe- 
cially Drs. Albert J. Bonebrake, I. Kenneth Muhlen- 
dorf, Eric K. Silver, and George Andrinopoulos. 
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Obstetric and psychological effects of 
psychoprophylactic preparation for childbirth 


ALLAN G. CHARLES, M.D. 
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SUZANNE MEYERING, M.A. 
ELLEN MEYERS, M.A. 
Chicago, Illinois 


Medical records, personal interviews about the childbirth experience, and self-administered 
attitudinal and socioeconomic data were obtained 1 to 3 days post partum in a large 
metropolitan hospital, for 249 women, 95 of whom had taken psychoprophylaxis training for 
childbirth prior to delivery. When controlled by parity, psychoprophylactic preparation was 
not related to any obstetric differences except for lower levels of anesthesia for both 
primiparas and multiparas and lower levels of analgesia among muitiparas only. Preparation 
was significantly related to lower levels of pain and higher levels of enjoyment during 
childbirth, and these psychological benefits did not diminish when controlled for parity, 
Socioeconomic status, and four sets of psychological and attitudinal characteristics. 


(AM. J. OBSTET. GYNECOL. 131: 44, 1978.) 


IN AN ERA during which family-centered obstetric care 
is becoming desirable, and during which both women 
and their spouses desire a more active role in the 


childbirth process, it is important to evaluate as scien- : 


tifically as possible the value of a new technique. The 
psychoprophylactic method of preparing for childbirth 
has become increasingly available and popular in the 
United States during the last 20 years. Psychoprophy- 
laxis as currently taught in the United States focuses 
mainly upon providing a more satisfying birth experi- 
ence. For the woman herself, through education it re- 
duces anxiety due to lack of knowledge about the birth 
process. It provides breathing and other techniques to 
reduce and control pain and discomfort and encour- 
ages the comfort and support of her husband. For the 
married couple, it gives the husband ways of helping 
his wife and allows both to share in the birth experi- 
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ence. Furthermore, medical benefits including shorter 
labors, lower levels of medication and anesthesia in 
labor and delivery, and fewer operative deliveries have 
been claimed for the psychoprophylactic methed. This 
interdisciplinary research effort investigates both the 
obstetric and social-psychological effects of psycho- 
prophylactic training for childbirth on an American 
sample of 95 women. As a control group, 154 women 
were studied. 

Studies of the obstetric effects of psychoprophylaxis 
have produced inconsistent results. Early studies of 
childbirth preparation in the United States found a va- 
riety of obstetric benefits including shorter labors," ? 
fewer forceps deliveries,'~* substantially lower levels of 
analgesia and anesthetic, ? and better condition of the 
infant." * Most of these studies involved the Read 
method of preparation and only two of these studies 
had a control group.* ? In later controlled studies of 
psychoprophylaxis, Davis and Morrone,? Davis and 
Curi,’ and Scott and Rose? failed to find significant 
obstetric differences between prepared and unpre- 
pared women. Davis and his colleagues? * concluded 
that differences in the types of women who took classes 
were more important than tbe effects of training. 
Three other controlled studies?! all found substan- 
tially lower levels of anesthesia for patients prepared by 
the psychoprophylactic method. Enkin and associates” 
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Table I. Comparison of sample to the hospital 
population ' 


Hospital population Study 
(Jan.-June, 1974) sample 


Total deliveries 1,370 249* 
Type of delivery: j 
Cesarean section 11% 796 
Forceps 1796 27% 
Spontaneous 72% 66% 
Admission status: 
Public 5296 1895 
Private 4896 82% 


* Excludes the second twin. 


reported lower levels of medication and fewer forceps - 


deliveries. However, these studies are based on small 
numbers® !! or rely upon women’s reports rather than 
medical records.!? Zax, Sameroff, and Farnum” found 
significantly less use of analgesia and anesthesia, but 
slightly longer labors, for prepared women. Studies of 
the obstetric effects of psychoprophylaxis in other 
countries have also failed to produce consistent results. 
In Germany, Huttel and associates? found shorter 
labors and less use of analgesia and anesthesia. In Au- 
stralia, Sharley found shorter labors, less analgesia 
and anesthesia, fewer forceps deliveries, less blood loss, 
and higher Apgar scores of babies among the trained 
group. Thomas, Rafael, and Isbister,? on the other 
hand, found no differences between prepared and un- 
‘prepared women. 

Studies of the psychological effects of psychopro- 
phylaxis have had more consistently positive results, 
but there are only a few such studies and they all 
have methodological weaknesses. Several studies of 
obstetric effects of training also describe psychological 
advantages but do not measure them in any systematic 
way. > * 5 Four recent studies*^!': 18 have found posi- 
tive impacts of psychoprophylaxis on the perceived 
pain and enjoyment of childbirth on American and 
Canadian women, but suffer from small numbers?" +} !$ 
and lack of access to obstetric records.?: 1: 16 Zax and 
associates? found that training increased the desire to 
participate in delivery and positive attitudes toward the 
infant, but did not affect the over-all level of anxiety 
(all measured prior to delivery). Unfortunately, no 
measures of psychological effects on childbirth itself 
are included. Studies of larger samples in Germany"? 
and Sweden” also found preparation related to 
significantly lower levels of perceived pain. However, 
differences in medical practices, cultural factors, and 
the childbirth preparation course itself make it difficult 
to assume that these results are comparable to Ameri- 
can studies. It seems important to examine both 
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Table II. Comparison of prepared and unprepared . 


patients 


Total deliveries 95 (3896) 154 
Admission status: 
Public 4% 28% 
Private 96% 72% 
Age 
Mean 27.6 25.3 
(S.D.) (3.8) (6.0) 
Primigravida 62% 38% 
High status 67% 27% 


social-psychological and obstetric effects of psychopro- 
phvlactic training for the same group of women in the 
United States with a sample size large enough to obtain 
statistically significant results. 

Studies of both psychological and obstetric effects of 
the psychoprophylactic method have pointed out that 
differences between prepared and unprepared groups 
may well be due to socioeconomic and psychological 
differences between women who go to classes and those 
who do not, rather than the effect of classes them- 
selves.” > !! Studies in Sweden," Germany,’ and Aus- 
tralia!^ !5 have all found that the effects of preparation 
do not diminish when controlling for initia] socioeco- 
nomic differences. BergstrOm-Walan™ in Sweden and 
Enkin and associates" in Canada both found that 
women who took classes did better than those who 
wanted classes but could not attend. The latter are a 
group with presumably comparable social backgrounds 
and psychological characteristics, but without the ben- 
efits of training. Samko and Schoenfeld’® found that 
hypnotic susceptibility was not related to the success of 
psychoprophylaxis training. These findings all suggest 
that psychoprophylaxis has an independent effect. 

This study attempts to examine the psychological 
and obstetric effects of the psychoprophylactic method 
while controlling for socioeconomic status and psycho- 
logical attitudes. 


Materials and method 


Experienced social scientists interviewed 249 women 
l to 3 days post partum, about their preparation and 
childbirth experience. In addition, a self-administered 
questionnaire ascertained basic demographic informa- 
tion, relevant attitudes, and an over-all assessment of 
the degree of pain and of pleasure experienced in 
labor and delivery. Attitude scales were taken from 
Robinson and Shaver. Medical records provided in- 
formation about medication, complications, and other 
obstetric data. Just over one fifth (23 per cent) of the 
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Table III. Psychoprophylaxis preparation and obstetric factors 


Duration of labor: 
Total labor (hr.) 


Mean 14.2 
(S.D.) (7.0) 
First stage (hr.) l 
Mean 13.65 
S.D. (8.24) 
Second stage (min.) 
Mean 67.5 
(S.D.) (57.6) 
Third stage (min.) l 
Mean ; 5.2 
(S.D.) : (3.2) 
Period with no progress (%) 28 
Augmented labor (76) 25 
Normal presentation (£6 LOA or ROA) 82 
Labor complications (96) 44 
Cesarean sections (96) 14 
Spontaneous delivery* (96) 46 
Estimated blood loss =200 c.c.* (70) 40 
No lacerations* (96) 57 
Spontaneous placenta* (96) 68 
Placenta intact* (96) 98 
No first stage analgesia (96) 34 
Delivery with nothing, local, or 82 


pudendal only* (96) 
Apgar score at 1] minute 


Multipara 
140 ° * 81l 9.0 
(7.9) (4.4) - (4.2) 
12.71 7.55 8.62 
. (6.75) (4.70) (5.34; 
57.9 33.1 21.97 
(128.8) (36.0) (26.2% 
4.7 6.0 7.3 
(2.9) (6.4) (9.37 
30 21 21 
24 14 14 
85 94 91 
46 17 21 
3 8 3 
46 81 81 
45 68 64 
62 86 82 
65 8l 72 
98 100 100 
34 64 421 
65t 91 78 
Mean 9.1 9.0 9.1 9.3 
(S.D.) (0.86) (1.08) (0.99) (0.82) 
Apgar score at 5 minutes* 
Mean : 9,9 ` 9.7 (9.9) 9.9 
(S.D.) i (0.40) (1.02) (0.38) (0.31) 
No resuscitation (%) 92 89 91 98 
Time to first cry <60 sec. (96) l 93 77+ 9] 94 
No. of cases 59 59 36 95 


* Cesarean sections not included. 


f Difference between prepared and not prepared significant, p « 0.05. 


interviewees failed to complete a questionnaire; data 
on items in the interview and from medical records are, 
for the most part, complete. 

The study site was a large teaching hospital located in 
a major metropolitan area. A single hospital meant that 
the facilities available, routine procedures, and level of 
care were approximately similar for all women inter- 
viewed. The population of a single hospital, however, 
cannot be regarded as representative of those in 
childbirth throughout a city. 

We were primarily interested in "normal" childbirth 
and avoided women who had had cesarean sections, 
especially repeat cesarean sections, and did not inter- 
view any women whose babies had died or were in dis- 
tress. This procedure lowers the number of compli- 
cated labors included in the sample. On the other 
hand, women who had longer hospital stays, such as 
those with first deliveries and more complicated de- 
liveries, were more likely to be interviewed, tending to 


increase the number of more difficult labors included. 
The unwed mothers’ experience differs sufficiently so 
that they were avoided in selecting cases. Early in the 
study we discovered that the range of variation in 
childbirth preparation was much greater among pri- 
vate patients. Therefore, we concentrated on interview- 
ing private patients to allow a more detailed analysis of 
the impact of these differences. 

A comparison of our sample with the hospital popu- 
lation shows how these selection procedures affected 
our sample (Table I). Our sample has relatively more 
private and fewer public patients, more forceps de- 
liveries and fewer cesarean sections, than the hospital 
population. Table II compares the prepared and un- 
prepared patients studied. Almost all prepared pa- . 
tients were private patients. 

The most difficult methodological problem we faced 
was in attempting to assess the levels of pain and of 
enjoyment women perceived in their labors and de- 
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liveries. Some studies have used observers who rated 
the degree of body tension, expressions of.pain or dis- 
comfort, and the like.” ?: 13 We believe that these obser- 
vations measure the degree of control of pain, not the 
level of pain experienced, and thus may underestimate 
the level of pain of women who took classes that teach 
pain control techniques. Furthermore, it is the woman's 
own necessarily subjective evaluation of her experi- 
ence, and not that of an observer, that determines how 
the woman feels about childbirth. Most studies that use 
self-ratings of pain and enjoyment rely on a single; 
over-all question.” 1} 17 Because childbirth is a long 
and quite uneven process, women with similar experi- 
ences may rank their over-all pain or enjoyment quite 
differently. For example, a woman who experienced 
intense pain for a brief period (a quite typical pattern) 
may place herself at the high end because of the pain’s 
intensity, at the low end because of its brevity, or 
somewhere in the middle in an attempt to take account 
of both factors. 

We tried to reduce these methodological problems 
by obtaining a detailed picture of a woman’s pain and 
her enjoyment of childbirth. To arrive at an over-all 
ranking of women’s pain, we asked a series of interview 
questions both on the over-all experience and the level 
of pain at three periods, roughly corresponding to ac- 
tive labor, transition, and delivery, as well as a self- 
administered rating of pain on a 10 point scale. We 
then added these responses together to create a 20 
point over-all pain scale that reflects both the intensity 
and duration of pain, A woman who scored high in 
over-all pain reported high levels of pain throughout 
her labor, and pain is an important part of her recol- 
lection of her experience. A woman who scored low 
report ted lower levels of pain and shorter periods of 
pain, and pain did not predominate in her recollection 
of her experience. The scale attempts only to measure 
pain at an interval level; we assume that women with 
higher scores experience greater pain, but cannot as- 
sume that the difference between a score of 5 and 10 is 
equal to the difference between scores of 10 and 15. 

A similar procedure was followed to construct an en- 
joyment index. We asked women about their thoughts 
and feelings over-all and for each of the three periods. 
We then added together all the positive feelings, to- 
gether with a questionnaire self-rating of enjoyment, to 
create an over-all enjoyment index. We feel that our 
scales, combining a large number of individual items, 
provide a more stable and reliable measure of women’s 
subjective childbirth pain and enjoyment than do any 
previous studies. It should be pointed out that pain and 
enjoyment are independent scales, and that they are 
not very highly correlated. Although high pain would 
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Table IV. Psychoprophylaxis preparation and 
effective use of pain control techniques, 
pain, and enjoyment. 











Used pain control En- 
techniques effectively joyment 
throughout labor (96) index 





Prepared 72 11.1 14.8 
(S.D.) (3.8) (3.3) 

Not prepared 15 13.5 11.1 
(S.D.) (3.9) (3.6) 

p=< 0.001 0.001 0.001 





Table V. Psychoprophylaxis preparation and 
parity, age, socioeconomic status, and attitudes 


Primigravida (%) 62 38** 
Age | 
Mean 27.6 25,9* 
(S.D.) (3.3) (6.0) 
High status (>16 yr. of school 67 . T 


or husband has professional 
occupation) (£0) — | 
High positive self-concept (76) 34 24 


Highly companionate relation- 35 25 
ship with husband (96) 

High personal competence (%) 33 28 

Favor traditional roles (96) 18 46** 


* Difference significant p « 0.05; **p « 0.001. 


seem to reduce the possibility of enjoyment, a number 
of women experience both high enjoyment and high 
pain, and some women with low levels of pain do not 
necessarily have high levels of enjoyment. Partly this 
reflects the tendency for feelings of enjoyment to be 
experienced primarily in the delivery itself, while pain 
can be spread throughout childbirth, and typically 
peaks just prior to the second stage. 


Results 


Obstetric factors. Ninety-five of the 249 women in- 
terviewed (38 per cent) used psychoprophylactic prep- 
aration prior to delivery. Approximately three fifths of 
the prepared group are primigravidas and slightly less 
than two fifths of the women without classés are 
primigravidas (Table I1). Since many obstetric factors 
are reláted to parity, we examined the effects of prep- 
aration separately for primigravidas and En mul- 
tiparas. 

Table III summarizes the obstetric factors. There are 
few différences in the average length of labor, over-all 
or by stage, between the two groups of women. This 
holds true for primigravidas and multiparas. The only 
statistically significant difference—second stage longer 
for ee than unprepared multiparas—is relative- 
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Table VI. Effects of psychoprophylaxis preparation and control variables on pain and enjoyment— 


two-way analysis of variance 






Control variable 


Parity: 
Primigravida 11.4 ` 13.3 
Multipara 10.7 13.6 
F for main effects 0.0 
Socioeconomic status: 
High status 11.6 13.0 
Lower status 10.2 0.1 13.7 
F for main effects l 
Positive self-concept: 
High 12.8 14.4 
Medium 10.7 13.2 
Low 9.9 12.9 
F for main effects 4.3* 
Companionate relationship: 
High 11.0 13.1 
Medium 11:2 14.2 
Low 11.9 14.1 
F for main effects 0.6 
Personal competence: 
High 10.6 13.1 
Medium 11.8 13.4 
Low 11.3 13.9 
F for main effects 1.6 
Traditional roles: 
High 10.8 l 14.2 
Medium 11.6 13.7 
Low 11.3 13.2 
F for main effects 0.2 


*p < 0.05; **p < 0.01; ***p < 0.0001. 


ly small and not in the predicted direction. Approxi- 
mately the same proportion of the prepared and un- 
prepared women experience a period of an hour or 
more of no dilation after active labor begins, and 
identical proportions of women eventually have their 
contractions augmented with oxytocin. There are no 
differences between prepared and unprepared women 
in the proportion of those having normal presentations 
(LOA and ROA) and in those with any complications of 
labor, including placenta previa, abruptio placentae, 
pre-eclampsia, prematurity, multiple births, and fetal 
distress. 

There were 17 cesarean sections in the sample. 
There are more cesarean sections among the prepared 
primigravidas than among any other group, because 
we purposely selected these women for later case study 
analysis. Of the women with vaginal deliveries, there is 
no difference between the prepared and the unpre- 
pared groups in the proportion with spontaneous 
rather than forceps deliveries. There are also no 
significant differences in blood loss, incidence of lac- 
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erations, spontaneous delivery of the placenta, or the 
condition of the placenta between the prepared and 
unprepared groups. 

The effect of preparation on the use of analgesia and 
anesthesia is more complicated. Approximately one 
third of both the prepared and the unprepared 
primigravidas receive no analgesia or regional anes- 
thesia during the first stage of labor. Among mul- 
tiparas, however, a substantially larger proportion of 
women with classes receive no analgesia—64 per cent 
as compared with 42 per cent. In delivery, both primi- 
gravidas and multiparas who had taken classes are 
more likely to have only a local infiltration or pucendal 
block anesthesia for delivery than are the unprepared 
women. l 

In this sample there do not seem to be any effects of 
preparation on the condition of the infant. The 1 
minute and 5 minute Apgar scores and the proportion 
of infants requiring resuscitation do not differ between 
the prepared and unprepared groups. Among primi- 
gravidas, however, trained women have a higher pro- 
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portion of babies who cry in less than 1 minute than do 
untrained women, bringing the trained. primigravidas 
up to the level of the multiparas. 

The women’s birth experience. Most women report 
that they take classes in psychoprophrlaxis, not for 
obstetric reasons, but to improve their experience of 
childbirth—to reduce and control pain and to increase 
enjoyment. To assess the impact of preparation on the 
women’s experience, we questioned each respondent 
about her thoughts and feelings about th? level of pain 
over-all and at various stages during labor and delivery. 

The differences between the women who took classes 
and those who did not are dramatic (Table IV). Of the 
prepared women, 72 per cent report that they were 
able to use techniques such as breathing to reduce pain 
effectively or, as they would express it, to >e “in control 
of themselves" during both active labor and "transi- 
tion" (just before the doctor or nurse said that they 
could push or were fully dilated). Those for whom 
techniques did not work fully are most Lkely to have 
difficulty during the brief but intensive transition 
period. Only 15 per cent of the women without train- 
ing are able to use pain control techniques effectively 
during both periods. We should point out rere that the 
labor room nurses usually instruct untrained patients 
in breathing and other pain control techniques during 
their labor, and some untrained women are able to use 
these techniques effectively, especially during the ear- 
lier part of labor. | 

In addition to using techniques to control pain bet- 
ter, prepared women with training report significantly 
lower levels of pain in labor and delivery. Trained 
women have a mean of 11.1 vs. 18.5 for untrained 
women on a 20 point pain index that combines both 
interview and questionnaire reports of pain at the three 
periods of labor delineated above. 

The greatest difference between the two groups is in 
the degree of enjoyment derived from the birth. Pre- 
pared women have a mean of 14.8, whereas unpre- 
pared women have a mean of only 11.1, on.a 20 point 
enjoyment index that combines interview and ques- 
tionnaire reports of over-all enjoyment anc interview 
responses at three periods of labor. 

It is argued? ? that the effects of — nt 
are due, not to the preparation itself, but to the socio- 
economic and psychological differences between the 
women who do and do not choose to prepare for 
childbirth. Table V summarizes the differences be- 
tween the two groups. As we have already mentioned, 
the women with classes are much more frequently first 
parity, probably a reflection of the relatively recent 
popularity of the psychoprophylactic method in the 
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United States. They are also an average of about .2 
years older than unprepared women, probably again 
because psychoprophylaxis has diffused most rapidly 
among the higher income and education groups, who 
temd to bear children later. In terms of socioeconomic 
status, the psychoprophylaxis-prepared group is more 
then twice as likely to have had more than 16 years 
of education or to have husbands in professional oc- 
cupations. 

Frepared women are somewhat more likely to have a 
high positive self-concept, that is, to use positive terms 
to describe themselves. They are more likely to agree 
with statements emphasizing companionship and af- 
fection as descriptions of their marital relationships. 
They are slightly more likely to have strong feelings of 
personal competence—that they control their own lives 
and. can effectively plan to meet problems. They are 
con:iderably less likely to favor traditional roles for 
mer and women. 

To test the possibility that the effects of psy- 
choprophylaxis on the levels of pain and enjoyment 
worren experience during childbirth might be due to 
one or more of these social and psychological differ- 
ences between the two groups, we examined simulta- 
neous impacts of preparation and each of the seven 
control variables in two-way analyses of variance. These 
results are summarized in Table VI. | 

With the exception of positive self-concept, none of 
the control variables has a statistically significant impact 
on the perception of pain when taking into account the 
effect of preparation. For enjoyment, only compan- 
ionate relationship has an important impact when con- 
trolling for preparation. In every case, for both pain 
and enjoyment, the effect of preparation is stronger 
(larger differences in mean scores and higher F ratios) 
than -hat of the control variable, and is statistically 
signifmant at a level of probability less than 0.001. 
Neither parity nor socioeconomic status nor the psy- 
chological attitudes we examined can explain differ- 
ences .n pain and enjoyment with preparation. 

In another analysis of these data,” we examined the 
effects of these variables simultaneously guided by a 
model of the birth process. Those results also show that 
preparation has a large and statistically significant ef- 
fect or both pain and énjoyment that is not accounted 
for bv social and psychological differences between 
womer who select psychoprophylactic preparation and 
those v ho do not. 


Comment 


Unlike some earlier enthusiastic studies, but like 
more recent studies, we have not found significant 
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obstetric differences between women who, had, psy- - 


choprophylaxis training and those who did not, except 


in a lower use of anesthesia for delivery for primi- . 


gravidas and multiparas and a lower use of analgesia 
during labor for multiparas only. Because preparation 
has different effects for primigravidas and multiparas, 
comparisons of the results of studies that control and 


those that do not control for parity increased the in- - 


.' consistency of findings. We surmise that the favorable 
effects of psychoprophylaxis found in some earlier 


studies may have been due to the routine use of more ` 


' analgesia and anesthesia among unprepared women. 
With growing awareness since the 1950's by both phy- 
sicians and women of the-potenual harmful effects of 


-excessive medication, the levels of analgesia and anes- - 
thesia for labor and delivery have been sharply re- - 
duced and more carefully monitored for all women:; , 
For example, more prepared primigravidas of Toms? > 
first series used analgesia than did unprepared primip- . 

aras of our study (81 vs. 66 per cent), and prepared 
multiparas of that early 1950 series used about the - 
same amount of medication as did unprepared multi- 


. paras in our study (52 vs, 58 per cent received medica- 
tion). This difference in the routine handling of non- 
prepared women would also explain why studies done 
‘in different places and at different times sometimes 


found significant obstetric effects of childbirth prep: 


aration and sometimes did not. 
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Discussion 


Dr. NILES NEWTON,* Chicago, Illinois. I am going to 
discuss this paper from two points of view: (1) its con- 
tribution to the understanding of the effectiveness of 
education for childbirth and (2) as a model of outcome 
research that is becoming increasingly prominent in 
medicine today. 

The problems of demonstrating the effectiveness of 
Lamaze training are immense. Repeatedly, it has been 
shown that socioeconomic levels and attitudinal factors 
are related to the choice of childbirth education and to 
birth outcome so that an adequate control group is 
difficult to obtain. As the data of Charles and Norr 
suggest, private patients are more likely to take Lamaze 
classes, even in a hospital that makes training available 
for all income groups. It is well known that socioeco- 
nomic variables are closely related to physical problems 
in birth. Social status may also be related to psycholog- 
ical reactions. A study of Swedish mothers having only 
elementary school education reported significantly 
more anxiety in both first and second stages of labor 
than did mothers with more education. Thirty per cent 
more of the higher education group of women re- 
ported themselves calm in the second stage of la- 
bor.! 

Volunteers for childbirth education classes are well 
known to differ psychologically from those not taking 
classes. An old but extensive study found that women 
who avoided childbirth education classes reported 
more fears—about the first obstetric examination, 
about their own health and that of the baby.® A recent 
American study, using complex psychological tests, 
contrasted multiparas, before they took childbirth edu- 
cation classes, with multiparas who elected not to take 
them. Those who later took classes scored significantly 
lower in anxiety and significantly higher in positive at- 
titudes toward having a baby." 

How can you adequately control for all these com- 
plex psychological factors and social class variations? 
Of the many published studies of natural childbirth 
and Lamaze over the last 30 years," * ^ * only two that I 
know of have adequately met this methodological pro- 
blem. Enkin and associates in Hamilton, Canada, 
worked in a situation where there were insufficient 
Lamaze classes to accommodate all. Thus, they com- 
pared women who wanted classes and took them with 
women who wanted classes and could not take them 
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birth, J. Health Soc. Behav. 18: 260, 1977. 


because they were full. The trained group reported 
significantly more favorable experiences during labor 
anc delivery on a rating scale and were significantly less 
depressed according to scores on the Zung depressive 
scal2 obtained 4 to 6 months after delivery. Huttel and 
asscciates* in Hamburg, Germany, got around the 
diffSculty by the method of random assignment of 
primiparous clinic patients to classes or no classes, inan 
area where childbirth education was unknown. The 
trained group also had their husbands with them dur- 
ing labor. Majorjand significant differences were found 
in the amount of medication required and in the pa- 
tients’ verbal and physical behavior as measured by 
clearly defined rating scales. The patients with training 
and ausbands present complained less of pain and ap- 
peared more relaxed and less likely to cry out. Inter- 
views on the average of 9 minutes after birth indicated 
that trained mothers were much more likely to say they 
desired another baby and more likely to voice feelings 
of accive mastery in the birth experience. Differences 
were statistically significant. 

Mv own way of solving this problem was to turn in 
despair from human work to mouse research since 
mice can be randomly assigned to different experimen- 
tal ccnditions, In a series of papers!" my col- 
laborators and I presented data indicating that mice 
subject to environmental disturbance had statistically 
significant and major delays in the birth of the first 
mouse pup, the time interval between the birth of the 
seconc and third pups, and the number of pup 
stillbir-hs. I also tried training mice in pregnancy by 
exposiag them to the same stress they would encounter 
in labor. My pregnancy training methods appeared to 
be ineffective since the pretrained mice when stressed 
in labo? responded with about the same degree of labor 
inertia. 

Mouze work certainly has its limitations. Although it 
is easier to keep animal research scientifically pure, 
human research is more likely to be applied to human 
clinical problems. Dr Charles and his associates have 
collected some very interesting and important material 
when wewed as a comprehensive outcome survey. 
They hzve raised and answered a crucial clinical ques- 
tion, which is: "How do our prepared mothers fare in 
labor and delivery physically and psychologically?” 
Their survey is far more comprehensive than most 
undertaxen. They have measured and charted not only 
a wide variety of physical variables but also pertinent 
psycholcgical variables. | 

Particularly outstanding was their measurement of 
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both pleasure and pain during three stages of labor 
and their finding that pleasure and pain scores were 
not highly correlated. It was possible to score high on 
both enjoyment and pain. I hope future studies on 
obstetric outcome will follow Dr. Charles' and his co- 
workers' lead in considering the psychological variables 
as well as the physical and include measures of satisfac- 
tion and enjoyment as well as pain and anxiety. 
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Biological variation in the biparietal diameter and its 


bearing on clinical ultrasonography 


HAROLD V. F. JORDAAN, M.D., Pu.D., M.R.C.O.G., M.O.&G. 


Richmond, Virginia 


Interpopulation differences in the term BPD and its relations to BW stréss the need for each 
institution to analyze its own data. Variations in the BPD as a function of BW do not 
connote differences in the brain: body weight relationship, because the neurocrania of all 
term fetuses are not homomorphic. Differentiation of neurocranial form accounts for there 
being no consistent relationship between the BPD and calculated brain weight in 
interpopulation comparisons. The wide scatter of BPD and BW values in data from a single 
source challenges the wisdom of judging individual serial BPD readings by mean population 
values. Because the correlation between BW and the common indices of maternal size 
(stature, weight, and surface area) is too low (r = 0.27, 0.27, and 0.35, respectively) to 
provide a useful means of determining the fetal growth potential, each fetus should be used 
as its own control in serial cephalometry. (AM. J. OBSTET. GYNECOL. 131: 53, 1978.) 


ULTRASONIC measurement of the fetal biparietal di- 
ameter (BPD) has proved a useful basis for calculating 
gestational age (GA), detecting intrauterine growth re- 
tardation (IUGR) and, to a lesser degree, estimating 
birth weight (BW). The method is not infallible; incor- 
rect decisions are sometimes made: This occurs more 
frequently when data derived from one population are 


used as a basis for decisions about another. While it 1s: 


possible to measure accurately the BPD, ` the mea- 
surements have a different significance in different 
populations in respect to GA and BW and, therefore, 
the assessment of fetal development. In this paper, 
population differences in the BPD are analyzed and 
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the sources of varidtion in the relative and absolute 
magnitude of the measurement are defined. 


Materials and methods 


Data on the BPD of the term South African Negroid 
fetus are presented. The criteria for admission to the 

study group are as follows. 

Maturity. Only mature fetuses were studied. The 
diagnosis was established on the basis of several pa- 
rameters: (1) a gestational age of 39 to 41 weeks, 
provided the antenatal record showed that the fundal 
height corresponded with the calculated gestational 
age based on the menstrual history of mothers with 
regular cycles; (2) a minimum crown-heel length of 48 
cm.; (3) a pediatric gestational score corresponding to 
39 weeks according to the Dubowitz scale. 

Normal growth. Only fetuses in whom there was no 
apparent growth retardation are included in the study. 
Growth retardation was suspected on the basis of the 
following: (1) failure of the mother to gain weight satis- 
factorily (the weight gain standards applied in this 
study are those recommended by Eastman and 
Jackson”); (2) failure of the fundus uteri to rise in the 
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BW = 1060 BPD - 6575 
BW = 933.4 BPD - 5476.96 
BW = 772.2 BPD ~ 3973.8 


BW = 258 BPD - 3933 
BW = 613 BPD - 2569 


BW = 300 BPD - 177 
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Fig. 1. Regression of birth weight (BW) on biparietal diameter (BPD) in the term fetus according to 


different authors. 


Table I. Mean values of GA, BW, and BPD 










Gestational age (wk.) 





BPD (mm.) 


Mean 39.66 39.97 3,277.10 95.12 
_Variance 0.35 0.23 235,175.91 24.31 
S.D. 0.59 0.47 481.95 2.73 
S.E. 0.08 0.07 63.59 0.39 
Number 50 50 59 50 


expected manner in the antenatal period; (3) patients 
in whom urinary estriol assay revealed persistently low 
values or a failure to rise significantly on repeated as- 
says; (4) multiparous women in their sixth and sub- 
sequent pregnancies were excluded. Their exclusion is 
based on the observation that in this population BW 
rises significantly with birth order (r = 0.78) up to the 
fifth pregnancy and thereafter falls.* 

Ultrasonic determination of the BPD was performed 
within 48 hours before birth in all instances. All infants 
were weighed within 6 hours of birth. 

Data on the term BPD and its regression upon BW in 
other populations were collected from the literature 


(Thompson, Hellman and associates," Sabbagha and, 
Turner, Campbell and Newman, Kohorn,? Wil- 


locks, Donald; and Duggan,® Thompson and asso- 
ciates,? and Pathak and associates?4). 


Data on BW in relation to maternal stature, precon- 
ceptional weight, and surface area were collected. The 
series consists of 600 South African Negroid patients 
equally distributed over the birth orders 1 to 5. The 
preconceptional weight was known in 402 cases. In the 
remaining 198, the maternal weight recorded at the 
first antenatal visit, provided this was within the first 10 
gestational weeks, was taken as being equivalent to the 
preconceptional weight. Maternal surface area was cal- 
culated according to the du Bois formula.”! All babies 
in the series were liveborn and mature. No case of 
multiple pregnancy was included in the series. 


Results and analysis 


The results of the investigation are recorded in 
Tables I through IV. Data on the absolute value of the 
BPD and its relation to BW in other populations are 
summarized in Table II and Figs. 1 and 2. 

Correlation studies have been performed on data 
drawn from different sources to determine the relation 
between the BPD and BW and the BPD and calculated 
brain weight. Brain weight was calculated according to 
the formula:? 


Brain weight = 2.21 birth weight? 9**, 


The following are noted (Table III) in the interpopu- 
lation analysis: (1) there is no significant correlation 
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Table II. Regression of BW (Gm.) on BPD (cm.) in different populations 


: Calculated BW 
Thompson U.S.A BW = 1,060 BPD—6,575 i 3,813 
Sabaggha et al. U.S. A. BW= 933.1 BPD—5,476.96. 3,647 
Hellman et al. U.S. A. BW = 772.9 BPD—3,973.8 3,594 
This study S. A. | BW= 758.0 BPD—3,933 3,495 
Kohorn U.S.A BW- 613 BPD—2,569 3,438 
U.K BW= 300 BPD—177 2,673 


Willocks et al. 


between the magnitude of the BPD and BW (r = 0.47; 
n = 6); (2) there is no significant correlation between 
the magnitude of the BPD and calculated brain weight 
(r = 0.55; n = 6). 

The analysis of the maternal-fetal size relationship 
shows the following (Table IV): (1) BW is significantly 
correlated (at the 0.05 level) with maternal stature 
(r = 0.27). (2) BW is significantly correlated (at the 0.05 
level) with maternal weight (r = 0.27); the relationship 
is an allometric one. There is no significant newborn/ 
maternal size relationship outside the maternal weight 
range 50 to 68 kilograms. (3) BW is significantly corre- 
lated (at the 0.05 level) with maternal surface area 
(r = 0.33); the relationship is an allometric one. 


. Comment 


Scammon and Calkins!, working on cadavers rang- 
ing in maturity from a gestational age of 3 months to 
term specimens, demonstrated a significant positive 
correlation between many linear body measurements 
and total BW. They showed, too, that the least-squares 
regression function between BW and several mea- 
surements on the head and neck were characterized by 
negative initial size constants. Ultrasonic data confirm a 
similar regression function between thé two commonly 
determined neurocranial dimensions, the BPD and 
OFD (occipitofrontal diameter), and BW in term 
fetuses. 

Term BPD data drawn from different populations 
show a wide range of variation. The dispersion of the 
measurements is, however, equivalent to that observed 
in a single population. In mtrapopulation studies, 


heavier term fetuses have larger BPD's and many in- | 


vestigators have documented a significant covariability 
between this dimension and body weight (Table II). 
The least-squares regression function can, in fact, be 


- 


used as a means of predicting BW. When, however, - 


data derived from different populations axe analyzed, 
BPD variations cannot be accounted for (r? = 0.2) by 
interpopulation differences in BW (Table IIT). The low 


sample correlation coefficient (r = 0.47), which is a - 


maximum likelihood estimator of the population corre- 
lation coefficient (p), is not significant at the 0.05 level. 
This observation indicates that the BPD/BW re- 


Table III. Data on BW, BPD, and CBW from . 


different populations . 

Author BW (Gm.) BPD (mm.) | CBW (Gm.) 
Thompsonetal — 3,330 96 396.9 
This study 3,277 95.1 392.9 
Campbell et al.* 3,420 94.4 403.8 
Sabbagha et al. 3,180 94 385.4 
Hellman et al. 3,596 94 416.0 
Pathak et al. 3,025 92 372.3 


*Published BPD value reduced by factor of 1,540/1,600. 
Correlation between BPD and BW:r = 0.47 (not significant). 
Correlation between BPD and CBW: r = 0.51 (not signif- 
icant). Standard error of mean (BPD) = 0.163. 


~ Table IV. Summary of data on maternal stature 


(cm.), weight (Kg.), and surface area (dm’). 


Maternal height (MH) 158.45 7.36 
Maternal weight (MW) 57,55 11.50 
Maternal surface area (MSA)* 157.63 16.11 
Birth weight (BW) 3,213.05 277.02 


*MSA calculated according to the du Bois formula: 
MSA = height???’ x weight®#5 x 71.84 
Correlation between BW and maternal size indices: 
For mothers under 50 Kg. (n = 41): r = 0.03 (not signif- 
icant). 
For mothers over 68 Kg. (n = 72):r = 0.11 (not significant). 
For all mothers (n = 600): BW = 1161 MW°®- (r = 0.27; 
. Significant at 0.05 level). 
Maternal stature (n = 600): BW.= 17.34 MH + 453.23 
(r = 0.27; significant at 0.05 level). 
Maternal surface area (n = 600): BW = 297.55 MSA°47 
(r = 0.35; significant at 0.05 level). 


lationship is not consistent in different populations. 

A comparison of the various regression formulas 
(Table II and Fig. 1) supports this observation. For a 
given BPD, e.g., 95 mm., BW ranges from 2,673 to 
3,495 grams. This BW range for a BPD of 95 mm. is 
equivalent to that seen in any single population and 
underlines the fact that BPD/BW relationship varies 
significantly in data drawn from the same and different 
populations. The nature of these differences and the 
possibility that they connote variations in fetal brain vs. 
somatic growth must be considered by examining the 
factors which influence the BPD/BW relationship. 
These are: (1) brain: body weight ratios in term new-, 
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' Fig. 2. Birth weight and biparietal data in different populations. 


born infants and (2) the differentiation of neurocranial 
morphology in relation to term BW variations. 

The brain: body weight relationship. In order to de- 
termine in what manner BW differences account for 
BDP variations in interpopulation comparisons, it is 
necessary to define the precise relationship between 
brain and body weight in term neonates, for the brain 
. is the most important determinant of endocranial vol- 
ume, accounting for 94 per cent of the latter at birth.’ 
In the data of Potter and Yerushalmv? and Jordaan,* 
the brain: body weight ratios range from 8.55 to 13.04 
and 10.58 to 13.28 per cent, respectively. The percent- 
age indices are negatively correlated with rising BW. 
Analysis of double logarithmic rectangular diagrams 
shows that the brain weight is allometrically related to 
body weight. The least-squares regression line is: 


Brain weight — 2.2] (BW)* 
(n = 188; r = 0.9990) 


There is, thus, a constant of proportionality (0.64) so 
that the brain weights of term neonates are in the same 
proportion as the 0.64 powers of their body weights. 
The correlation coefficient has the high value of 
0.9990. The formula may, therefore, be used to 
provide a good estimate of brain weight in normally 
grown term fetuses. In data drawn from different 
populations (Table III), the BPD values show a higher 


correlation ír = 0.51) with calculated brain weight than. 


with measured body weight (r = 0.47). Neither corre- 
lation coefficient, however, is significant at the 0.1 level. 
The conclusion, therefore, is that population variations 
in mean BPD values are not proportionately related to 
birth and (calculated) brain weight differences. 


Parenthetically, the exponent of 0.64 is almost 
identical to the value of 0.63 (Stephan?) expressing the 
size relationship between brain and body weight in 


-interspecific comparisons of related groups of different 


animals. 
Differentiation of neurocranial form. If the expan- 


sion of the neurocranium with rising term weight is a 
strictly proportionate process so that the neurocrania 
of smaller term neonates are homomorphic with those 
of larger ones, the ratio between the B PD's of neonates 
should be the same as the cube roots of their actual (or 
calculated) brain weights. But, the BPD is only one of 
the determinants of endocranial capacity (ECC). In the 
Lee-Pearson formula,’ for example, determination of 
adult endocranial volume requires data on three di- 
mensions, , viz, the BPD, OFD, and VAV (vertical- 
auricular-vertex diameter). In the formula of McKin- 
non, Kennedy, and Davies, an additional factor is 
introduced, viz., the largest diameter from the bregma 
through the posterior cranial fossa (BTC). Endocranial 
capacity in the infant is calculated according to the 
formula: l 


ECC = WBPD x OFD x VAV + 


VjBPD x OFD x BTC x 0.51. 


It would be unwise to assume that the expansion of” 
the BPD with increasing term weight is accompanied by 
proportionate increments in all the other mea- 
surements which determine the volume of the endo- 
cranium. Evidence which refutes this assumption has 
been adduced by the authór? in his studies on neuro- 
cranial form in relation to BW. 

With the use of data stratified according to BW and 
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drawn from a homogenous population (South African 
Negroids), it was shown that an alteration in neuro- 
cranial shape takes place with ascent through the BW 
strata. The enlargement of the neurocranium to ac- 
commodate the larger brain of the heavier term fetus is 
not a proportionate process but a differential one. Dif- 
ferentiation is characterized by a greater proportionate 
expansion of the BPD than the OFD. It accounts for 
the higher cephalic indices observed in neonates in the 
higher BW categories? and explains the lack of correla- 
tion between newborn and maternal cranial form (as 
judged by the cephalic index). 

The observations on the brain:body weight re- 
lationship and the differential neurocranial expansion 
with rising term weight raise several questions: (1) Is 
the alteration in neurocranial form over a given BW 
range, say, 3,000 to 3,600 grams, the same in popula- 
tions of low (+3,000 grams) and high (+3,500 grams) 
mean term BW’s? (2) Do neonates from different 
populations have the same cephalic index for a given 
BW range? (3) Does the ECC, as measured by the ex- 
ternal neurocranial dimensions, reflect brain size in all 
neonates (i.e., from different populations) to the same 
degree? 

Because these questions are unanswered, no conclu- 
sion can be reached as to whether interpopulation dif- 
ferences in the relative size of the BPD connote differ- 
ences in brain vs. somatic growth. The observation that 
the neurocrania of small and large term fetuses are not 
homomorphic and the possibility that other variables 
(1l, 2, and 3 above) may affect the BPD/BW re- 
lationship, have an important bearing on the use ‘of 
ultrasonic BPD data as a basis for diagnosing IUGR, 
determining GÀ, and estimating BW. These are stated 
below. (1) Each institution should accumulate its own 
basic BPD data and define the characteristics of the 
population it serves. This would avoid the faulty in- 
terpretations which arise when decisions are based on 


data which apply to other populations. (2) BPD varia- 


tions within a population are related to BW. Because 
the end points of BPD growth differ in normally grown 
small and large term fetuses, the pathways or trajec- 
tories to these end points are also different. Itis unrea- 
sonable to judge the normality of serial BPD readings 
of the fetus destined to reach a term weight of 3,000 
grams by the data for one which will attain a weight of 
3,500 grams. 

To eliminate errors arising from this practice, it 
would be necessary to have several BPD/time trajec- 
tories for a given population. These should be stratified 
according to BW. Arbitrary class intervals of 2,500 to 
2,999, 3,000 to 3,499, and 3,500 to 4,000 grams are 
suggested, though the class intervals should be modi- 
fied for a particular population. It would be best to 
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omit a.trajectory for the over-4,000 gram BW category: 
becau:e of the inconstancy pf the BPD/BW relationship 
in this category.’ 

In practice, the use of BPD trajectories correspond- 
ing to BW classes raises a problem, viz., how to deter- 
mine rhe growth potential of a fetus and to select the 
appropriate BW category. One approach would be to 
predict the expected BW in a given pregnancy on tae 
basis of its main determinants, viz, maternal height 
(MH) and weight (MW). The correlation between MH 
and BW is r — 0.27. Because stature is an important 
deterrainant of weight, the correlation betweén the 
latter and BW is of the same order. When MH and MW 
indices are combined to derive another measure of 
materaal size, viz., surface area, the latter shows a 
higher positive correlation (r = 0.35) with BW. Al- 
thouga all the sample correlation coefficients are 
significant at the 0.05 level, their low values indicate a 
wide spread of BW data in relation to maternal size 
indices. There is, moreover, no significant correlation 
between maternal and birth weight in mothers of very 
low weight (under 50 kilograms). This class of patient is 
said? to be at higher risk for producing growth- 
retarded neonates as a transgenerational consequence 
of ILGR in her own developmental history. Per- 
enthe'ically, there is no reliable method of determining 
surface area. The du Bois formula used in this investi- 
gator provides, at best, a rough approximation of sur- 
face area. It would be interesting to determine fetal- 
maternal allometry using accurate data on MSA. If a 
reliab.e method of predicting birth size as a function of 
maternal size can be devised, it would still be necessary 
for ezch institution to define its own maternal-fe-al 
weigh- relationships, because of exogenous influences 
such as, for example, altitude and mean annual tem- 
perature. 

The pregnancy history will often be of great value in 
determining the growth potential of the fetus, as the 
weighs of infants of the same sibship are highly corre- 
lated. The tendency of like-weight infants to be born to 
the same mother may take place independently of ma- 
ternal size." 

Sabaggha,” using the approach of individualization 
in the study of IUGR, avoided the problem of having to 
determine the fetal BW potential in the followiag 
mannzr. BPD readings are commenced early in ges-a- 
tion (=20 weeks), when data are closely clustered for all 
BW categories. In each case, he determined the early 
point of departure of serial BPD readings from the 
tight cluster and their projection on an individual curve 
located in the lower, middle two, or upper quartle 
ranges of the total scatter of BPD’s in the populaticn. 
He stzted that, because a normally growing fetus main- 
tains its relative cephalic rank, the latter serves as an 
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index of the specific fetal growth potential against 


which progress can be monitored. 

The frequency with which IUGR affects somatic 
while sparing ponderal brain growth accounts for one 
third of neonates who fall below the tenth percentile 
for gestational age having normal BPD growth by ul- 
trasound. A diagnostic brain/body index is, therefore, 
required to monitor fetal growth in these cases of 
asymmetric IUGR. The BPD, a linear dimension, is at 
best a rough guide to fetal endocranial volume. Its 
covariability with body weight is not sufficiently strong 
to permit its use in an index defining the fetal brain/ 
body weight relationship. Because the brain is the pre- 


dominant determinant of ECC, the greater correlation . 
- between brain and body weight than between the BPD 


and body weight means that the ECC would provide a 
more realistic basis for indexing brain growth in rela- 
tion to body weight. It is possible to measure three or 
more fetal neurocranial dimensions and calculate en- 
docranial capacity. There are problems in this under- 
taking but they are not insurmountable. Similarly, it is 
possible to define an ultrasonic body measurement 
(linear, circumferential, or cross-sectional) which is a 
good indicator of bodily growth, though it need not 
necessarily provide an estimate of ponderal growth. 
Sets of data defining the interrelationship between 
these indirect measures of fetal brain and bodily 
growth at different gestational ages are being compiled 
in our ultrasound laboratory: 

The act of measuring, stated Bowles, "° introduces er- 
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ror. He distinguished between the related concepts of 
accuracy (close agreement between actual and mea- 
sured value) and precision (the reproducibility of the. 
value with repeated measurements). The relative ef- 
fects of sampling error, accuracy, and precision he 
partitions into a basic relation given by: 


\ Mo=Utat+Pt(aft+e 


y! is the measured value of the variate, mu is the 
parametric mean, œ is the variance due to measure- 
ment, and f that due to instrumentation; (ag) repre- 
sents their interaction. The final term is the residual 
variance unexplained by other components of the vari- 
ance of yi. With the use of ultrasound, the components 
of variance due to instrumentation and measurement 
as well as their interaction are markedly reduced. 

Two aspects of the use of ultrasound are em- 
phasized. The first is that. a significant source of vari- 
ance and, therefore, faulty interpretation can be 
accounted for by using mean BPD values and their 
relation to time and BW which have been determined 
for one population as indices of the central tendency in 
another. The second is that the wide dispersion cf BPD 
values within a population stresses the need in each 
case to judge the normality of fetal growth according to 
its own growth potential. This means using each fetus 
as its own control. 

À greater awareness of biologic variation within and 
between populations is necessary to exploit the use of 
ultrasound to its full potential. 
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Peripheral serum testosterorie levels were determined in 180 women during weeks 7 to 20 
of pregnancy with a specific radioimmunoassay. After a normal pregnancy and delivery 90 
serum samples were randomly selected from mothers of boys and 90 serum samples from 
mothers of girls. The testosterone concentrations were correlated with the sex of the 
fetuses. The mean testosterone level + S.D. in pregnant women with female fetuses was 
597 + 167 pg. per milliliter. In pregnant women with male fetuses the testosterone 
concentrations were on the average significantly higher (p < 0.01), with a mean value of 
828 + 298 pg. per milliliter. The course of the: testosterone concentrations in women with 
male fetuses showed an increase beginning in week 7; reaching a maximum curing weeks 
9 to 11, followed by a decrease until weeks 15 to 20. During weeks 9 to 11 of pregnancy 
fetal sex determination was possible in 28. per cent of the males and in 5 per cent of the 
females, with a probability of 95.5 per cent. (AM. J. OBsTET. GYNECOL. 131: 60, 1978.) 


DURING HUMAN pregnancy elevated peripheral tes- 
tosterone levels as well as urinary excretion of testos- 
terone have been reported by Mizuno and associates! 
Rivarola, Forest and Migeon;? Dórner arid associates,’ 
and Loewit and associates.* This testosterone is pro- 
duced partly by maternal steroid-producing glands and 
partly by the fetoplacental unit. Reyes, Winter, and 
Faiman® found high testosterone concentrations in 
fetal testes during the time of genital differentiation 
and elevated serum testosterone levels in male fetuses 
at 11 to 17 weeks of fetal age." Abramovich and Rowe? 
found significant differences between the testosterone 
concentrations of male and female fetuses düring 
weeks 12 to 18. At term, Mizuno and associates,’ 
Rivarola and associates? Abramovich and Rowe,? Au- 
gust, Tkachuk, and Grumbach? and Winter and asso- 
dates! found no significant difference between the 
cord serum testosterone concentrations of males and 
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females, whereas Forest and associates!" !? demon- 
strated higher testosterone concentrations in cord 
blood of males than of females. According to a short 
communication of Dorner and associates,? the highest 
testosterone levels could be detected in the peripheral 
blood of a mother bearing a male fetus during weeks 7 
to 10 of pregnancy. 

The aim of this study was to examine whether fetal 


, testosterone production can be determined from the 


maternal testosterone concentration and whether this 
testosterone level can be used to predict fetal sex. 


Materials and methods 


Serial blood samples were drawn from each of 180 
pregnant women between 19 and 40 years of age. The 
serum was stored at —20* C. until after pregnancy. Ten 
samples per week of gestation were randomly selected 
from women with a male fetus and 10 samples from 
women with a female fetus. From each woman only one 
sample was used for the statistical analysis. Twenty 
nonpregnant women with normal menstrual cycles 
served as a control group. Serum testosterone was ra- 
dioimmunologically determined by using an antise- 
rum against testosterone-3-(0-carboxymethyl)-oxime- 
BSA from Nieschlag and Loriaux.'4 This antiserum 
cross-reacted with 5a-androstan-17 8-ol-3-one (100 per 
cent), 1,4-androstandien-178-ol-8-one (3.8 per cent), 
4-androstene-38,178-diol (1.6 per cent), 4-androstene- 
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Fig. 1. Serum testosterone concentrations in nonpregnant 
(n.p.) and pregnant women with a female (9) and a male (d) 
fetus during weeks 7 to 20 of pregnancy. 


3,17-dione (0.3 per cent), and 4-androstene-17a-ol- 
3-one (0.1 per cent), but with other C; Cis and Cs; 
steroids cross-reaction was less than 0.05 per cent. To 
improve the specificity of the method the serum extracts 
were chromatographed on Sephadex LH 20 columns 
with isooctane:benzene:methanol 90:5:5 according 
to the method of Carr, Mikheil, and Flickinger” to 
remove the cross-reacting steroids. The accuracy of the 
method was checked by adding known amounts of tes- 
tosterone toa female midpregnancy plasma pool whose 
testosterone concentration had previously been de- 
termined and the total concentrations were measured. 
The mean accuracy of 10 such determinations was 
102 + 4.5 per cent. The intraassay precision was 4.6 
per cent (n = 10) and the interassay precision was 8.9 
per cent (n= 20). 

Statistical analysis was made with Student’s t test and 
the Wilcoxon two-sample rank test.!* 


Results 


The testosterone concentrations in nonpregnant and 
pregnant women with male and female fetuses are 
shown in Fig. 1. The mean testosterone concentration 
in nonpregnant women was 494 + 84 pg. per milliliter 
(n = 20). Women with female fetuses had a mean tes- 
tosterone concentration of 597 + 167 pg. per milliliter 
(n = 90) during weeks 7 to 14 of pregnancy. This value 
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Fig. 2. Serum testosterone concentrations in 180 pregnant 
women during weeks 7 to 20 of pregnancy. Each week is rep- 
resented by the mean + 1 S.D. of 10 determinations in differ- 
ent women. 


was not significantly different from the value in the 
nonpregnant group. In contrast, the mean testosterone 
concentration of 828 + 298 pg. per milliliter (n = 90) 
in women with male fetuses during this time was 
significantly higher (p < 0.01) than in the two other 
groups. Fig. 2 demonstrates the course of the testos- 
terone levels during weeks 7 to 20 of pregnancy. Weeks 
7 to 14 are represented by the mean + 1 S.D. of 10 
women with male and 10 women with female fetuses. 
Weeks 15 to 20 are shown by the mean of 10 determi- 
nations of each sex. In women with female fetuses the 
testosterone concentrations remained rather constant 
during the investigated time. The course of the testos- 
terone concentration in women with male fetuses was 
different with elevated values during weeks 7 to 14 and 
a significant peak value in week 10. The probability of 
fetal sex determination based on the testosterone con- 
centrations in maternal blood was calculated for weéks 
9 to 11 of pregnancy because during this time the dif- 
ference in the testosterone concentrations was greatest 
between women with male and female fetuses. Testos- 
terone levels below 422 pg. per milliliter indicated a 
female fetus with a probability of 95.5 per cent, 
whereas levels above 974 pg. per milliliter indicated a 
male fetus. In the wide range from 423 to 973 pg. per 
milliliter no reliable prediction of fetal sex was possible. 


Comment 


Testosterone concentrations in plasma have been in- 
vestigated mainly during the second half of pregnancy 
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, and at term. Mizuno and associates! Rivarola and asso- 
ciates,? and Tyler Newton, and Collins!” found elevated 
testosterone levels during this time of pregnancy which 
were significantly higher than in nonpregnant women. 
They could not find, however, a correlation between 
the concentration of testosterone in peripheral mater- 
nal plasma and the sex of the fetuses. 

Our results indicate (Fig. 2) that female fetuses have 
no significant influence on the maternal testosterone 
' concentration during the first half of pregnancy. This 
is in agreement with the investigations of Dórner and 
associates? who found normal testosterone concen- 
trations in 18 women with female fetuses during weeks 
7 to 10 of pregnancy. 

Women with male fetuses already have elevated tes- 
tosterone levels in week 7 and a further increase in 
weeks 9 to 11 of pregnancy (Fig. 2). During weeks 15 to 
20 the testosterone concentration declines and reaches 
values in the same range as in women: with female 
fetuses. This explains the testosterone data of other 
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authors who could not find sex differences in late 
pregnancy and at term. The course of the testosterone 
concentrations which reach maximal levels during 
weeks 9 to 11 agrees with the high testosterone levels in 
fetal testes found by Reyes and associates. During this 
period Goldman, Yakovac, and Bongiovanni’! demon- 
strated the presence of 38-hydroxysteroid dehydroge- 
nase in the testes, whereas the ovaries lacked this en- 
zyme. In early pregnancy women with male fetuses 
have a significantly higher urinary testosterone ex- 
cretion? and higher testosterone concentrations in 
amniotic fluid.'* ?° The data presented show that pre- 
diction of fetal sex during weeks 9 to 11 of pregnancy is 
possible in 28 per cent of the males and in 5 per cent of 
the females by testosterone determination in the pe- 
ripheral maternal blood. | 
We thank Prof. Dr. E. Nieschlag for providing the 


testosterone antiserum and Miss Waltraud Hauber for 
excellent technical assistance. 
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Composition of the amylase isozymes in the amniotic fluid and their transition with fetal age 
were studied by means of thin-layer acrylamide gel electrophoresis. The results indicate 
that amylase isozymes in the amniotic fluid were composed of a pancreatic type faint major 
isozyme and. several salivary type isozymes consisting of an intense major and a few less 
intense minor bands. Characteristic changes in the pattern of these isozymes with fetal age 


consisted of a marked increase of the salivary type isozymes rather than of the pancreatic 


type isozyme. A densitometric analysis of the isozyme patterns proved that the ratio of the 
pancreatic type isozyme to the salivary type major isozyme was highly correlated with fetal 
age regardless of levels of amylase activity. (AM. J. OBSTET. GYNECOL. 131: 63, 1978.) 


ATTEMPTS have been made to determine fetal matu- 
rity by hormonal or biochemical assays of substances in 
the amniotic fluid. 5 Recently, De Castro, Usategui- 
Gomez, and Spellacy? reported that the concentration 
of amylase in amniotic fluid is correlated with gesta- 
tional age and fetal weight. Electrophoretic studies of 
amylase isozymes in the amniotic fluid were also per- 
formed by other workers; Wolf and Taussig!? con- 
firmed the presence of both salivary and pancreatic 
amylase isozymes in the amniotic fluid by disc poly- 
acrylamide gel electrophoresis, and suggested that ele- 
vation of amylase activity in the amniotic fluid might 
reflect functional maturity of the fetal pancreas and 
salivary gland, but Tye, Karn, and Merritt! could not 
detect pancreatic isozymes in any of the amniotic fluids 
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examined by their procedure of vertical sheet po y- 
acrylamide electrophoresis. The composition of tre 
amniotic fluid amylase isozymes therefore remains to 
be clarified. Moreover, there are marked individual 
variauons in the concentration of amniotic fluid 
amvlase, as seen in the levels of various substances in 
the amniotic fluid and in determing fetal maturity. 
The present study is designed (1) to examine the 
composition of the amylase isozymes in amniotic flLid 
in reference to fetal age and (2) to clarify changes of 
the isozyme patterns due to an elevation of amylzse 
activity in the third trimester, as the first step in devel- 
oping a new procedure for estimating fetal maturity on 
the basis of amylase isozymes in the amniotic fluid. 


Materials and methods 


Amniotic fluid was,obtained from 163 pregnznt 
women during weeks 13 to 44 of gestation. It was col- 
lected early in pregnancy, at the time of abortion p2r- 
formed for economic reasons, or during prenatal diag- 
nosis of genetic disorders. Later in pregnancy fluid vas 
collected during the measurement of intra-amnictic 
pressure by using transabdominal amniocentesis in 146 
cases, at the ume of elective cesarean section in n ne 
cases, and at the time of amniotomy for vaginal de-iv- 
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Fig. 1. Levels of amylase activity in amniotic fluid with fetal age. 


ery in eight cases during labor. Specimens contami- - 


nated with red blood cells or meconium were excluded. 
Specimens were centrifuged immediately at 0° C. and 
3,000 r.p.m. for 5 minutes and the supernatant fluid 
was stored at —20° C. Total amylase activity was mea- 
sured with the Amylochrome method (Roche) at 625 
nm. by a Hitachi spectrophotometer. 

The amylase isozymes were separated by thin-layer 
polyacrylamide' gel electrophoresis as described by 
Ogita." Visualization of amylase activity was per- 
formed as follows: 

After electrophoresis, the plate was immersed in ] 
per cent soluble starch solution containing NaCl for 30 
minutes and incubated in a moist chamber at 37* C. for 
180 to 240 minutes. Then it was immersed in 5 per cent 
acetic acid solution for 5 minutes. Following color reve- 
lation with 0.01N I,-KI solution, the plate was photo- 
graphed and then scanned with a Shimazu Dual Wave- 
length TLC Scanner (Model CS-900) at a scan speed of 
20 cm. per minute, a sample wavelength of 800 nm., 
and a reference wavelength of 500 to 650 nm. 

For the electrophoretic analysis, amniotic fluid 
specimens, the activity of which was less than 50 dye 
units, were concentrated to appropriate levels with a 
Minicon (Amicon Corp.) 


Results 


The levels of amylase activity in the amniotic fluid at 
various gestational ages are shown in Fig. 1. Before 36 
weeks of gestation, 83 of 88 specimens showed amylase 
, activity levels below 200 units, and 26 of 75 specimens 
at and after 36 weeks showed levels of over 200 units, 
with wide variations ranging from 10 to 1,430 units. 

In order to examine changes of isozvme composition 


due to an elevation of amylase activity, a thin-lzyer ac- 
rylamide gel electrophoresis was carried out in com- 
parison with maternal serum amylase in the same elec- 
trophoretic field. Since the amylase isozyme of serum 
from a normal healthy adult is composed of two dis- 
tinct bands (one is faster moving and the other is slower 
moving to the anode), which correspond to the major 
band of salivary amylase isozymes (Amy $2) and of 
pancreatic amylase isozymes (Amy P2 by Ogita’*), re- 
spectively, those two kinds of isozyme in serum would 
afford a useful marker because. their migration can be 
traced. As shown in Fig. 2, amniotic fluid amylase at 
term was separated into several bands; a less negatively 
charged faint band, in which migration was identical to 
that of the pancreatic major band, and a few salivary 
type minor bands, in which activity was lowered as mi- 
gration to the anode increased in a manner similar to 
that of salivary amylase. Both the pancreatic type and 
salivary type amylase isozymes were successfully de- 
tected as early as week 16 of gestation. 

The intensity of amylase isozymes seems to depend 
on levels of amylase activity. Individual differences in 
the amylase activity of amniotic fluid, conditions for 
electrophoresis, incubation time, or color development 
may influence the zymogram. In order to clarify the 
zymogram patterns and to analyze them more pre- 
cisely, further electrophoretic study was performed 
with techniques in which either the incubation time was 
prolonged or specimens were concentrated. 

A comparative study was made on zymogram pat- 
terns obtained from two pairs of amniotic fluids con- 
centrated to approximately 10-fold at 17 and 24 weeks 
of gestation and a pair of amniotic fluids at 36 weeks of 
gestation which had relatively high activity. As a result, 
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Fig. 2. Zymogram of amylase isozymes in amniotic fluid sepa- 
rated by thin-layer acrylamide gel electrophoresis. Note that 
every amniotic fluid is composed of a faint pancreatic type 
isozyme and several salivary type isozymes as compared to 
migration of serum amylase isozymes. P, Pancreatic type 
isozyme; S, salivary type isozyme. 


the pancreatic type isozyme was visualized more in- 
tensely at 17 and 24 weeks than at 36 weeks, whereas 
salivary type isozymes developed so intensely as to fuse 
together before the pancreatic type isozyme appeared 
at 36 weeks, as shown in Fig. 3. Regardless of the level 
of amylase activity, there was no significant difference 
in intensity between the pancreatic type and salivary 
type isozymes in earlier stages of gestation; in the later 
stages the intensity of the salivary type isozymes was far 
greater than that of the pancreatic type. 

One of the most characteristic findings observed by 
densitometric analysis was a change in the isozyme pat- 
tern with fetal age. There was a marked increase in the 
salivary type isozymes as compared to the pancreatic 
type as gestational age progressed (Fig. 4). These 
changes in the amylase isozyme pattern are repre- 
sented in schematic form in Fig. 5. 

To further characterize changes of the isozyme pat- 
terns with fetal age and to ascertain the results obtained 
quantitatively, 75 amylase isozyme patterns of amniotic 
fluid specimens with different amylase activities at var- 
ious gestational ages were analyzed densitometrically. 

The specimens were divided into three groups: ges- 
tational ages up to 28 weeks, between 20 and 37 weeks, 
and over 38 weeks (17, 27, and 31 cases, respectively). 
In the densitometric pattern of amylase isozymes, each 
height of the major band of the pancreatic type and 
salivary type was measured from the base to the top, 
designated as Ap and As, respectively, as shown in Fig. 
4, and the ratio of Ap to As was calculated. 

Asa result, the mean ratio of Ap/As was 0.633 before 


. 28 weeks, 0.388 from 29 to 37 weeks, and 0.217 after 
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Fig. 3. Comparative study on zymogram patterns of amniotic 
fluid specimens in relation to fetal age. Four specimens of a 
pair of 17 and 24 weeks of gestation were concentrated to 
approximately 10-fold. Note that both 17 and 24 week speci- 
mens revealed distinct pancreatic type isozyme as well as the 
salivary type isozymes, whereas 36 week specimens fused each 
salivary type isozyme together before the pancreatic type 
isozyme developed. 


38 weeks (Table I). The ratios were nearly equal, irre- 
spective of the amylase activity levels when the gesta- 
tional age were the same. The results indicate that the 
levels of amylase activity of both pancreatic type and 
salivary type isozymes increase, showing some regulari- 
ty, with an elevation of total activity as gestation pro- 
gresses, but the rate of increase of the salivary type 
isozymes is far more dominant than that of the pan- 
creatic type isozyme. 

The scattergram of Ap/As ratios in amniotic fluid 
specimens examined revealed that the ratio was over 
0.5 in 16 of 17 cases (94.1 per cent) before 28 weeks of 
gestation, 0.3 to 0.5 in 22 of 27 cases (81.5 per cent) 
from 29 to 38 weeks, less than 0.3 in three cases (11.1 
per cent), over 0.5 in two cases (7.4 per cent), and nine 
of 31 cases (93.5 per cent) after 38 weeks of gestation 
showed a value below 0.3. Hence, the ratio can be ex- 
pressed by a straight regressional line of 


Y =—0.02X + 1.06 (n = 75) 


with gestational age as used a function, and a correla- 
tion of r = 0.93, as shown in Fig. 6. . 
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Fig. 4. Densitometric analysis of amylase isozyme in amniotic fluid of various gestational ages. Note 
relative increase of salivary type amylase isozymes and decrease of pancreatic type isozyme. Ap and As 
represent the height of the pancreatic type and salivary type major isozyme. 
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Fig. 5. Schematic representation of changes in amylase 
isozyme pattern with fetal age. 


Comment 


In 1966 Ogita™ separated human salivary and pan- 
creatic amylase into clearly active bands of Amy S1 to 
S6 and Amy P1 to P6, respectively, by means of thin- 
layer agar gel electrophoresis, for the first time and 
revealed that these isozymes showed different elec- 
trophoretic migration despite the immunologic identity 
of individual isozymes and similarity of their compo- 
sitions. Later, these facts were confirmed with starch 
gel electrophoresis and acrylamide gel electro- 
phoresis.^ Both serum and urine amylases were com- 
posed of each major band of pancreatic and salivary 
type isozymes.and minor bands in some cases. 


Table I. Ratios of pancreatic type isozyme (Ap) 
to salivary type major isozyme (As) in reference 
to gestational age 


Patient No. 








Weeks of 
gestation 


Ap/As ratio 
Mean + S.D. 





Before 28 17 0.633 + 0.093 
29-37 27 0.388 + 0.080 
After 38 31 0.217 + 0.063 


In the present study, amniotic fluid amylase was also 
found to consist of a pancreatic type major band and a 
set of salivary type amylase isozymes. These findings 
agree with those of Wolf and Taussig,'? not those of 
Tye, Karn, and Merritt. Their unsuccessful detection 
of pancreatic type isozymes in the amniotic fluid may 
be due to several different factors, e.g., differences in 
the gel composition employed, time in electrophoresis, 
and insufficient incubation. Wolf and Taussig in- 
creased the incubation time to 6 hours in cases with low 
level amylase activity. In their system, however, it 
would be technically difficult to make a comparative 
study of isozymes from two or more enzyme sources 
under the same electrophoretic conditions and in the 
same electrophoretic field. 

The thin-layer acrylamide gel electrophoresis pres- 
ently employed allows a simultaneous comparison of at 
least six specimens in the same electrophoretic field 
when the levels of amylase activity in the specimens are 
approximately equal. Detection of a less intense pan- 
creatic type band clearly was difficult, because longer 
incubation would result in fusion of salivary type 
isozymes. It seemed necessary to concentrate the low 
levels of amylase activity of the specimens. Therefore, 
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the composition and changes of amniotic fluid amylase 
isozymes were pursued in reference to fetal age. 

The present study has revealed that the increase in 
amylase activity in the amniotic fluid with fetal age is 
based on the salivary type isozymes, which are more 
active and richer than those of pancreatic type 
isozymes. Although there is insufficient evidence to 
define the pancreatic type and salivary type isozymes in 
the amniotic fluid as pancreatic and salivary isozymes 
merely from the similarity of their patterns, since they 
are producible even in other organs (e.g., intestine, 
etc), the present findings may indicate, as stated by 
Wolf and Taussig, that an increase in amylase activity 
in the amniotic fluid is due to maturation of the fetal 
pancreas and salivary glands. Possible routes of access 
of these isozymes to amniotic fluid would be from fetal 
urine and released saliva, the former being referable to 
the origin of amniotic fluid and the latter to a potential 
source of amylase. The marked increase of salivary 
type isozymes corresponding to the elevation of 
amylase activity in late gestation suggests that the re- 
lease of fetal saliva contributes to amniotic fluid 
amylase rather than fetal urine. Fetal urine is com- 
posed of both pancreatic and salivary type isozymes, 
and the pancreatic type isozyme did not show as 
marked an increase as the salivary type isozymes. 

At present, the physiologic significance of an in- 
crease in activity ratio of salivary type amylase in rela- 
tion to fetal age is not totally clear, but such increase 
may be interpreted as signifying the maturity of diges- 
tive function in preparation for extrauterine life. 

Recently, there have been many reports concerning 
the measurement of specific substances contained in 
the amniotic fluid to estimate fetal maturity. However, 
there are wide variations and individual differences ob- 
served in the measurement of amylase activity in the 
amniotic fluid. One of the reasons for the unreliability 
in assessing fetal maturity would be the variation in the 
quantity of amniotic fluid among individual cases. Con- 
centration of such substances as creatinine, uric acid, 
phospholipids, triglycerides, and estriol? in amniotic 
fluid depends on the amount produced and the turn- 
over rate, but the quantity of amniotic fluid differs 
greatly depending upon gestational age and individu- 
als. Therefore, it would be difficult to estimate fetal 
maturity from the concentration of amniotic fluid. In 
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Fig. 6. Ratios of pancreatic amylase (Ap) to salivary type major 
isozyme (As) as a function of gestational age. 


estimating fetal maturity from enzyme activity, one 
must bear in mind that the activity may be increased 
many times over the amount of enzyme protein itself, 
leaving the possibility of a large margin of error. 

In order to minimize variations in data, the ratio of 
the =rotein concentration in amniotic fluid has been 
calcu ated.* ? This would seem to be ineffective since 
total protein concentration is almost unrelated to the 
enzyme protein itself, which shows a specific turnover 
rate. In this sense, calculation of Ap/As seems to be 
more useful than an L/S ratio, in which chemically and 
physxally different substances with different produc- 
tion end turnover rates are compared, since pancreatic 
type and salivary type amylases are isozymes which 
have a close similarity in both physicochemical and en- 
zymatic character. 

Ir. this way, the ratio of Ap/As proved to be highly 
correlated with fetal age regardless of the level of 
amylase activity. Hence, it might be possible to develop 
a mcre reliable procedure in estimating fetal maturity 
on the basis of differentiation of amylase isozymes in 
the zmniotic fluid. 
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Human placental lactogen, estradiol-176, and progesterone 
levels in the third trimester and their respective values for 


detecting twin pregnancy 
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Lund, Sweden 


Plasma levels of HPL, P, and E2 was serially measured between weeks 30 to 36 in simplex 
and duplex pregnancies. Levels of both HPL and P were significantly higher in duplex than 
in simplex pregnancies. However, this was not the case for E2. There was a significant 
correlation between HPL and P levels. It is indicated that measurement of plasma P levels, 
as those of HPL levels, but not E2 levels is of value for detecting win pregnancy. 


(AM. J, OBSTET. GYNECOL. 131: 69, 1978.) 


LEVELS OF human placental lactogen (HPL), as well as 
of other placental hormones such as estradiol-178 (E2) 
and progesterone (P), increase with advancing preg- 
nancy.’ Due to the fact that the HPL level is 
significantly higher in multibirth pregnancy," ? it can 
be, as demonstrated recently, used as a screening test 
for detecting twin pregnancy.? Although the levels of 
both E2 and P, since they are also placental hormones, 
would be expected to be higher in multibirth preg- 
nancy, only fragmentary data are available on this 
point. In fact, we are not aware of any study in which 
the levels of both E2 and P in twin pregnancies have 
been measured. Besides the fact that this kind of in- 
formation in itself would be of general interest it could 
also prove to be of clinical aid for detecting twin preg- 
nancy. In the present study we have compared the 


levels of HPL, E2, and Pin simplex pregnancies during 


the third trimester with those in duplex. 
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Materials and methods 


Blood samples were obtained serially from 56 
women (21 to 38 years of age) between weeks 30 to 36 
of pregnancy. Fifteen women were delivered of 
simplex and 41 of twins. HPL was estimated in the 
plasma by a radioimmunoassay performed according 
to the method described by Letchworth and associ- 
ates. E2 was determined by the radioimmunoassay of 
Lindberg and associates. The radioimmunoassay for 
P determination in plasma was essentially similar to 
that described by Youssefnejadian and associates.” 
The reliability of this method for determination of P in 
pregrancy plasma has previously been checked.” 


Results 


The levels of HPL in simplex and duplex pregnan- 
cies fom weeks 30 to 36 are shown in Fig. 1. In duplex 
pregrancies the levels of HPL were significantly higher 
(p < 2.005) for each week than the respective levels for 
simplex. 

Surilarly, the plasma P concentration was signif- 
icantly higher in duplex than in simplex pregnancies 
(Fig. 2). The mean levels of HPL and P in duplex preg- 
nancy for each week (30 to 36 weeks) were at least 60 
per cent greater than in simplex. | 

On the other hand, the levels of E2 did not show a 
signi£cant difference between simplex and duplex 
pregrancies in any of the weeks studied (Fig. 3). 

Fig 4 shows a plot of HPL and P values in all samples 
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Fig. 3. Mean levels (+S.E.) of estradiol-178 in simplex and 


duplex pregnancies from weeks 30 to 86. 


. ` (n = 91) from twin pregnancies, irrespective of gesta- 


tional length. There was a highly significant correlation 
(p « 0.005) between the concentrations of HPL and P 


in plasma from twin pregnancies. The regression line . 


of x on y (x = 14.84 y + 105.89) is also shown. 


Comment 


The levels of HPL as well as other hormones of pla- 
cental origin would be expected to be higher in mul- 
tibirth than in unibirth pregnancy. This has been 
shown for HPL, and due to a significant difference 


^ " between simplex and duplex pregnancies the mea- 
.’ surement of this hormone in plasma has been used as a 


screening test for detecting twin pregnancy.? The re- 


` sults of the present study show that measurements of P 
‘levels could also provide a satisfactory screening test, 


since the levels were significantly higher in duplex than 


-in simplex pregnancy. 


Since both HPL and P are produced in the same 
placental cells, namely syncytiotrophoblasts, it was not 
surprising to find a significant correlation (Fig. 4) be- 


- tween the levels of these two hormones. With the ex- 


ception of one study,’ such a correlation between HPL 
and P has been reported in simplex pregnancy.’* !5 
The present finding, showing an insignificant differ- 
ence in the levels of E2 between simplex and duplex 
pregnancy, is somewhat puzzling in view' of the fact 
that this hormone is.also. produced ih .the' syncytio- 
trophoblasts. There can be several possible expla- 
nations for this unexpected finding. 

There is now considerable evidence that the produc- 
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Fig. 4. Relationship between the levels of HPL and progestzrone in twin pregnancy plasma (n — 91). 
The regression lines of both y on x (y = 0.01x + 4.85) and x on y (n = 14.84y + 105.89) are shown. 


tion of P by placenta is more or less independent of the 
fetus.!® 17 The production of E2 during pregnancy is, 
however, to a great extent dependent on the supply of 
precursors from the fetus.’® !* Despite the presence of 
two fetuses, there may be a limiting step either in the 
availability of the E2 precursors from fetus to placenta 
or in the synthesis of E2 in the placenta from the 
presursors. Another explanation might be related to a 


greater dependence of E2 than P on the fetus for its 
metabolism. There is evidence that urinary estriol 
excretion in the twin pregnancies is significantly 
greater than in simplex pregnancies.'? The above ex- 
planztions, however, must remain speculative until a 
more precise information on the biosynthesis and 
meta»olism of steroids in fetus and placenta is avail- 
able. 
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A close relationship exists between relative disaccharidase activities (maltase, sucrase, 
trehalase, palatinase, turanase, lactase, and cellobiase) in amniotiz fluid and corresponding 
jejunal mucosa of five human fetuses (16 to 21 weeks of gestation) suggesting that these 
intestinal enzymes pass into amniotic fluid. Serial determination of disaccharidase activities 
in amniotic fluid samples collected between 10 and 42 weeks of gestation showed 
maximum mean activities at 14 to 17 weeks of gestation and a rapti drop to less than 12 
per cent maximum values at about 22 weeks. This drop is probably caused by combined 
effects of decreased extrusion rate of intestinal disaccharidases and increased reabsorption 
of the enzymes in swallowed amniotic fluid with fetal development. AM. J. OBSTET. 


GYNECOL. 131: 73, 1978.) 


LiTTLE IS KNOWN of the sources of fetal enzymes in 
amniotic fluid. Sutcliffe! suggested that they include (1) 
cells and debris in amniotic fluid itself, desquamated 
from fetal tissues, (2) fetal urine, and (3) bronchial, 
buccal, and gastrointestinal secretions. Fetal enzymes 
in amniotic fluid could prove useful for prenatal 
diagnosis of genetic diseases, developmental studies, 
or assessment of fetal health. Previous work showed 
that amniotic fluid £-galactosidase, N-acetyl-B-hexos- 
aminidase, and arylsulfactase A originate from the fe- 
tus and could be used for prenatal diagnosis of Gy 
gangliosidosis, Gy» gangliosidosis, and methachro- 
matic leukodystrophy, respectively.?^* The activities of 
some amniotic fluid enzymes are related to fetal de- 
velopment. N-Acetyl-B- hexosaminidase,? amylase,? per- 
oxidase,” and a-galactosidase? increase, whereas a- 
glucosidase, 8-glucosidase, and f-galactosidase activi- 
ties decrease with gestation.® 1° 

We have previously reported the presence of fetal 
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intestinal disaccharidases in amniotic fluid. Before 
these enzymes could be useful for diagnostic purposes 
or developmental studies, the range of their no-- 
mal va.ues throughout gestation must be known. The 
purpose of this paper is to report developmental paz- 
terns of disaccharidases between 10 and 42 weeks cf 
gestaticn. 


Material and methods 


Fetal tissues. Human fetuses used in this work wer2 
obtained from therapeutic abortions approved by Cer- 
tibed Eospitals. Fetus 1 was aborted for social reasons 
at 16 weeks of gestation by intra-amniotic saline injec- 
tion. Fe-us 2 was aborted by hysterotomy at 19 weeks o7 
gestation after prenatal diagnosis of type O Gas 
ganglio:idosis. Fetus 3 was aborted by intra-amniotic 
injection of prostaglandins at 20 weeks of gestatior 
after prenatal diagnosis of Down’s syndrome. Fetus 4 
was affected with type II mucopolysaccharidosis anc 
was abcrted by saline injection at 20 weeks of gesta- 
tion. Fe-us 5. was affected by metachromatic leukodys- 
trophy znd was aborted by hysterotomy at 21 weeks of 
gestatiom. All^diagnoses were verified on aborted. 
fetuses. 

Fetal issues (intestine, liver, kidney, skin, amnion, 
placenta lung, and bladder) were dissected 1 to 2 
hours afer abortion. The entire jejunum (or proximal 
half of tae jejunum of fetuses 2 and 5) was washed by 
injection of a cold 0.154M NaCl solution into the lu- 
men, blctted with filter paper, and stored at —60? C. 
for less than 2 months. 
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. Table I. Comparison between disaccharidase activities in amniotic fluid and 


jejunal mucosa of five human fetuses 


+ 


Disac-haridase activity (U./Gm. of protein) 


Fetus 1 (16 wk.) Fetus 2 (19 wk.) Fetus 3 (20 wk.) Fetus 4 (20 wk.) Fetus 5 (21 tk.) 
puces | ar | pe | ar | m | t | wd a Don | n | 


Maltase 2.27 526.9 21.0 168.2 
l (1001) (100) Pes (100) 

Sucrase 0.97 209.2 66.8 
(42.7) (59.6) am 5 (39.7) 

Trehalase 0.21 57.5 0.60 16.8 
(9.4) (10.9) (2.8) (10.0) 

Palatinase 0.13 - 354 0.95 11.1 
(5.8) (6.7) (4.6) (6.6) 

'Turanase 1.68 63.3 1.89 17.0 
(70.5) (12.0) (9.0) (10.1) 

Lactase 0.00 . 13.2 0.25 4.1 
(1.4) (2.5) (1.2) (2.4) 
Cellobiase 0.01 22 0.07 0.61 


(0.4) (0.4) (0.3) (0.3) 


* AF, Amniotic fluid; JM, jejunal mucosa. 


1.55 239.6 20.2 298.8 5.10 354.0 


(100) (100) (100) | (100) (100) . (100) 


1.14 92.6 9.4 146.0 240 115.8 
(73.7) | (887) (467) (488) (472) (89.1) 
0.19 56.8 0.6 31.8 ND ND 

(81) (23.7) (61) (10.6) 

0.17 15.4 1.5 20.9 0.28 3208 
(10.7) (6.5) (7.6) (7.0 (5.6) (6.9) 
0.51 37.4 3.5 22.7 0.56 431.7 
(89.9 (15.6) , (17.5) (7.6) (11.0) (7.7) 
0.05 7.8 0.4 8.3 0.07 13.2 
(3.2) (8.80) (9.0) (9. (1.5) (8.5) 
0.01 1.1 0.1 1.8 0.09 1.9 
(0.7) (0.5) (0.4) (0.4) (04) (0.5) 


TFigures in parentheses refer to relative disaccharidase activities expressed as percentages of maltase specific activity. 


IND, Not determined. 


Table II. Disaccharidase activities of amniotic fluid curing gestation 


Disaccharidase activity (U./Gm. of protein) 


Gestational 

10-13 13.3, 27.3 8.5, 11.1 0.32, 0.95 0.95, 1.77 0.03, 0.52 

14-17 218x999 * 92 +48 (15) :0.79 + 0.49 (21) 1.54 + 0.77 (19) 0.32 + 0.17 (15) 
18-21 15.3 + 8.0 (16) 7.0 +35 (16) 0.31 + 0.22 (16) 0.92 + 0.52 (16) 0.18 x 0.10 (16) 
22-25 2.0 + 2.0( 6) ll +14 (6) 0.09 + 0.06 ( 6) 0.02 + 0.02 ( 6) 0.02 + 0.03 ( 6) 
26-29 L7Z-*I4(7) 0.72 + 0.85 ( 7) 0.14 + 0.11 ( 9) 0.07 + 0.06 ( 7) 0.006 + 0.010 ( 7) 
30-33 1.1 + 0.9( 6) 0.37 + 0.44 ( 6) 0.17 + 0.22 ( 6) 0.02 + 0.03 ( 5) 0.006 + 0. 000 (^6) 
34-37 - 1.2 + 0.6( 8) 0.68 + 0.96 ( 8) 0.20 + 0.07 (12) 0.04 + 0.04 ( 8) 0.000 + 0.000 ( 8) 
38-42 1.3 1.1( 8) 0.75 + 0.65 ( 8) 0.32 + 0.28 (12) 0.04 + 0.02( 8) 0.001 + 0.003 ( 8) 


*Mean + S.D. Figures in parentheses refer to the numter of amniotic fluid samples used. 


Amniotic fluid. Amniotic fluid samples from aborted 
fetuses were obtained either by transabdominal am- 
niocentesis a few hours before abortion (just before 
saline or prostaglandin injection—fetuses 1, 3 and 5) or 
collected from the intact amniotic sac after hysterotomy 
(fetuses 2 and 5). All other amniotic fluid samples from 
77 pregnancies between 10 and 42 weeks of gestation, 
terminated for social reasons or at risk for chrono- 
somal anomalies, neural tube defects, or Rh isonm- 
munization, were obtained by transabdominal amrio- 
centesis as previously descrbed.? Samples wzre 
centrifuged at 100 x g for 10 minutes to remove in act 
cells and debris and stored at 4? C. for less than 2 
months or at —60* C. for periods of time not exceeding 
2 years. Enzyme activities were stable under these s or- 
age conditions. 

Fetal age was estimated from menstrual history and 
measurement of fetal biparietal diameter in uterc by 
ultrasonography.? : 

Disaccharidase assay. For disaccharidase assay, the 


jejunum was thawed and its mucosa scraped off, 
homogenized (0.02 Gm. of mucosa per milliliter of 
water) and centrifuged at 100 x g for 10 minutes. The 
supernatant fluid was used.'4 

All amniotic Huid samples were dialysed at 4° C. for 
24 hours against 1 L. of deionized water just before 
enzyme assay. This was done to remove glucose in am- 
niotic fluid which gave high blank values in the disac- 
charidase assay. Disaccharidases in amniotic fluid of 
fetuses 1, 3, and 5 were concentrated by centrifugation 
at 105,000 x g for 30 minutes in Rotor 40 of a model L 
Beckman ultracentrifuge. More than 80 per cent of 
disaccharidase activities were recovered in the sedi- 
ment. The supernatant was discarded and the pellet 
was resuspended in water with 1:20 of the initial vol- 
ume of amnionc fluid. 

Disaccharidase activities were determined according 
to the method of Dahlqvist, with the use of maltose, 
sucrose, trehalose, palatinose, turanose, lactose, and 
cellobiose as substrates. Enzymes were incubated for 30 


4 


Volume 131 4*4 2 : 
Number 1 : . 


to 120 minutes at 37° C. in a total volume of 0:2 ml. 
containing 0.058M substrate and 0.1M maleate buffer 


(18 hours) were used for lactase and cellobiase assays. 
Under these assay conditions, the amount of liberated 
glucose was proportional to the incubation time and 
the amount of enzyme. One unit of disaccharidase ac- 


tivity corresponded to the hydrolysis of 1 umole of- 


substrate -per minute. 

Protein determination. Protein concentration was 
determined on dialyséd samples according to the 
fluorometric method of Böhlen and associates’ with 
bovine serum albumin as standard. Before assay, pur 
teins were dissolved in 0.1M NaOH. 


Results 


Disaccharidase activities in amniotic fuid of our five 
fetuses, expressed per gram of protein, were 8- to 250- 
fold lower than in corresponding jejunal mucosa 
(Table I). However, despite this large variation from 
one fetus to the other, when amniotic fluid and jejunal 
disaccharidase activities were expressed as à percentage 


of maltase activity, the relative values were sumar. for. 


each disaccharidase. 

The effect of fetal deelósment on disaccharidase 
activities in amniotic fluid was studied between 10 and 
42 weeks of gestation. Results were arbitrarily divided 
into eight groups of 4 week periods and mean and 
standard deviation were .computed for each group 
(Table II). Maximum mean values were found in the 


. (pH 6). With amniotic fluid, long incubation periods - 


amniotic fluids at; 14 to 17. weeks of gestation. Di- - 


saccharidase activities then dropped simultaneously to 
less than 12 per cent maximum values after 21 weeks of 
gestation. All disaccharidase activities remained low 


thereafter with the exception of trehalase, which in- - 


creased from 22 to.25 weeks to term. Disaccharidase 
assays in mixtures of amniotic fluid samples from early 
and late pregnancies indicated that the drop of disac- 


charidase activities at, midpregnancy is not caused by 


inhibitors or activators. 
. To examine other possible sources of dicedan 


activities in amniotic fluid, we assayed maltase, sucrase, ' 


trehalase, palatinase, and lactase activities in. maternal 
and fetal serum, and in homogenates (10.or 20 per cent 
in water) of fetal liver, renal cortex, skin, amnion, and 
bladder. Their activities never exceeded 6 per cent of 


- those found in jejunal mucosa and under our standard 


assay conditions, sucrase and palatinase activities were 
absent or barely detectable in all.tissues except the 
intestine. ' l 
is 
Comment 
The results presented in this paper are consistent 
with the suggestion that disaccharidase- activities of 


æ 
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2 a 
amnictic fluid. originate from the fetal intestine. This , 


: conclusion is also supported by previous results show- 


ing icentical physical and ‘kinetic properties for am-” 
niotic fluid and intestinal disaccharidases. Compari- 


‘son - between, disaccharidase activities (per gram of 


protein) in jejunal mucosa and amniotic fluid of our 
fetuses suggests that as much as 12 per cent of total 
amnictic fluid protein comes from the fetal intestine. 
Since the bulk of protein in amniotic fluid originates 


from the maternal serum,! the fetal intestine could 


be a raajor source of fetal protein in amniotic fluid. 
 Altkough four of our five fetuses suffered from var- 
ious g=netic diseases, their disaccharidase activities in 
amniotic fluid and jejunal mucosa were approximately 
in the range of previously reported values for similar 
gestional ages.’ !^ 17 18 However, the mean activity 
on a zrge group of such patients could differ from 
the ncrmal mean. - 

Sine disaccharidase activities in fetal intestine in- 
crease or remain stable throughout gestation,!* !^ 18 
the caase(s) of the rapid fall of these enzyme activities 
in amniotic fluid at about 22 weeks of gestation (Table 
II) is unknown. Available information suggests that 
both reabsorption and extrusion of disaccharidases are 
influenced by fetal development. Amniotic fluid pro- 


tein and enzymes are cleared in swallowed amniotic 
fluid.-* As the fetus develops, swallowing increases and 


could ‘overtake extrusion of disaccharidase. On the 
other hand, the striking correlation between the rapid 


accum tlation of meconium in human fetal intestine!* 


and the fall of disaccharidase activities at 22 weeks sug- 
gests tat extrusion stops or is markedly decreased at 
this period of gestation. Extrusion of disaccharidases 
could also be diminished by increased permeability of 
intestimal mucosa to intestinal protein in the lumen or 
decreased release of disaccharidases into the lumen. 


' More information is needed on the physiology of me- 


conium formation and on changes of the permeability 
of intestinal mucosa during fetal development before 
any conclusion can be reached. — . 

. Unlixe other amniotic fluid disaccharidases, tre- 
halase activity increases from 22 weeks to term (Table 


. I. Tere are several possibilities to explain this dis- 


cordam finding. First, we have found that trehalase 
activity in near term.amniotic fluid samples was in a 
soluble form since it was not sedimented when cen- 
trifuged at 105,000 x g for 30 minutes, contrarily to 
trehalase and other disaccharidases before 22 weeks, 
which were sedimented,!? Although the physical state 
of trehalase in intestinal lumen after 22 weeks is un- 
known. it is possible that, due to the large amounts of 
meconium in fetal intestine during this period,'* only 
soluble trehalase could pass into the amniotic cavity 


whereas other bound disaccharidases (presumably to 


r2 
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. debris of brush border membranes) remain in the in- 
testine, If this is the case, increasing activity of amniotic 
fluid trehalase would be the reflection of increasing 
trehalase activity in the fetal intestine itself.'^ Second, 
the trehalase activity after 22 weeks could come from a 
different source than the intestine. Among the fetal 
organs examined (at 16 to 21 weeks of gestation), the 
kidney cortex showed some trehalase activity although 
at a much lower level than in the intestine (less than 3 
per cent). However, this enzyme could develop later 
during gestation and it is known that fetal micturition 
increazes with gestation.” Work is in progress in our 
laboratory to clearly define the origin of amniotic fluid 
trehalase near term by comparing physical and kinetic 
properties of trehalase to fetal intestine, kidney, and 
amniotic fluid. 

The physiologic role of disaccharidases in.amniotic 
fluid is not clear. These enzymes have been implicated 
in both degradation and transglycosidation reactions of 
disaccharides and oligosaccharides”! and could partici- 
pate in the biosynthesis of complex carbohydrates. 
However, it is possible that amniotic fluid disacchari- 
dases are also implicated in a more general pkysiologic 
process involving other intestinal protein and enzymes 
which could be recirculated in the fetal intestine via the 
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amniotic fluid. Lev and Orlic? demonstrated intestinal 
absorption and transport of an enzyme (horseradish 
peroxidase) instillated into rat amniotic cavity. Reab- 
sorption of intestinal protein might play a role in the 
regulation of biosynthesis and/or degradation pro- 
cesses of thesq proteins or could represent a mecha- 
nism for the recycling of intestinal protein by the intes- 
tine. The importance of such mechanisms for normal 
fetal development remains to be established. 

À possible clinical application of these findings is in 
the detection of obstruction of the lower part of fetal 
intestine at 14 to 18 weeks on the basis of low or absent 
disaccharidase activities in amniotic fluid. However, it 
should be pointed out that much more information. 
about the normal biology of intestinal disaccharicases is 
necessary before the information obtained in this study 
can be applied clinically. l 
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Warning 


]. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.!-3 This risk was independent of the other known risk factors 
‘for endometrial cancer. These studies are further supported ty the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1963 in eight 
: different areas of the United States with population based cancer reporting systems, 
an increase which may be re'ated to the rapidly expanding use of estrogens durin 
the last decade.4 The three case control studies reported that the risk of endometria 


. Cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The |. 


risk opel to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, Use lowest dose that will control symptoms should be ucilized and 
; Medication shod be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
‘basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one siudy suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 
estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken tp rule out 
-| malignancy. There is no evidence at present that "natural" estrogens are more or 
- less hazardous than "synthetic" E at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE US 
sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a non-stero:dal estrogen, have an increased risk of developing in 


later life a form of vaginal or cervical cancer that is ordinarily extremely rere» This |. 


. fisk has been estimated as not greater than 4 per 1000 exposures.7 Furthermore, a 
hitgh percentage of such exposed women (from 30 to 90 percent) have Eeen found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 

these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not ‘available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 

. ports suggest an association between intrauterine exposure tc female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control studyle estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed im utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 

- abortion). Some of these exposures were very short and involved only a few days-of 
treatment. The data: suggest that the risk of limb reduction defects, in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
arid there is no evidence from well controlled studies that progestagens are effective 
for these uses.-If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 

. and the advisability of pregnancy continuation. 





Clinical Phaimacology— 17 B-Estradiol is the most potent physiologic estrogen and, in 
fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 


been micronized and demonstrated to be rapidly and effectively absorbed from the . 


gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that: esirogens are 
effective for nervous symptoms cr depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. Atomie vaginitis. 3. Kraurosis 
vulvae. 4. Female Dus. onadism. 5.Female castration. 6. Primary ovarian failure. 
ESTRACE® HAS NOT B 

t AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
_, endometrium in-humans. (See Boxed Warning.) At the-present time there is no evidence 
that estrogens given to postmenapausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 


gery thromboembolic complicatons has been reported in users of oral contracep- | 


tives.19.20 If feasible, estrogen should be discontinued at least 4 weeks before, and not 


- resumed until at least 4 weeks after, surgery of the type associated with an increased 
. tisk of thromboembolism. Estrogens should not be used in persons with thromboembolic’ 


disorders and they should wot be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in petients with 
cerebral vascular or coronary artery disease. Benign hepatic adenoma should be con- 
-sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 


"72 


D DURING PREGNANCY. The use of female | 


EN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING . 


MIN 


f Estradiol...the only estrogen necessary 
In estrogen replacement therapy 


estrogen-containing oral ye e The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if en doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable menifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 


. mastodynia, etc. Patients with a history of depression should be carefully observed. 


Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should. be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired fiver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. HL CN should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, Vlil, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet ageregobilty: c. Increased thyroid binding 
lobulin (TBG) leading to .ncreased circulating total thyroid hormone, as measured b 

Bi, T4 by column, or 14 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum ene and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have beer reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleecing, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like anome 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdaminal cramps, 
bloating; Cholestatic jaund ce; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to cantact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase cr decrease in 
weight; Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 


in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vacomoter symptoms, atrophic vaginitis, or kreurosis vulvae 
associated with the menopause. The lowest dose that will contro! symptoms should be 
chosen and medication should be discontinued as somal as possible. Administration 
should be cyclic (e.g., 3 waeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro Pean 
Symptons. The minimal effactive dose for maintenanace therapy should be determin 

y titration. 
2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control. eal symptoms; the minimal effective dose for 
maintenance therapy shoulc be determined by titration. 
Treated patients with an irtact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. l 


— References: (1) Ziel HK, Finke WD: N Engl J Med 293.1167, 1975; (2) Smith DC, et al: N Engl J 


Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 2941262, 1976; (4) Weiss NS, et al: 
N Engl J Med 294.1259, 1976; (5) Herbst AL, et al: N Engi J Med 284878, 1971; (6) Greenwald P, 
et al: N Engl 1 Med 285.390, 1671; (7) Lanier A, et al: Mayo Clin Proc 48.793, 1973; (8) Herbst A, 
et al: Obstet Gynecol 42287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 778607, 1974; 
(10) Herbst A, et al: N Engl J Med 292:334, 1975; (11) Stafl A, et al: Obstet Gynecol 43.118, 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44.531, 1974; (13) Gal |, et al: Nature 2/6:83, 1967; 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 7:941, 1973; (16) Janerich DT, 
et al: N Eng! } Med 297697, 1974; (17) Yen SSC, et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 292.15, 1974: (19) Vessey MP, 
et al: Br Med J 3123, 1970; (20) Greene GR, Sartwell PE: Am J Public Health 62680, 1972; 
mud ET, et al: JAMA 2525730, 1976; (22) Pfeffer RI, Van Den Noort S: Am J Epidemiol 
:445, 1976. 


How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. 
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A urodynamic evaluation of the effects of abdominal 
urethrocystopexy and vaginal sling urethroplasty in women 


with stress incontinence 


L. HENRIKSSON, M.D. 
U. ULMSTEN, M.D. 


Malmo, Sweden 


The effect of vaginal sling urethroplasty according to Zoedler and zbdominal 
urethrocystopexy according to Marshall-Marchetti-Krantz on the intravesical and 
intraurethral pressures as well as on the functional urethral length was evaluated in 30 
women with stress incontinence. The recordings were made by a specially designed 
microtransducer technique, allowing accurate determination of the above, related 
parameters. Before operation, all patients reported incontinence and this was objectively 
confirmed with pressure recordings, since the urethral closure pressure decreased to zero 
or below zero in conjunction with leakage of urine. After the operat ons, all 30 patients 
reported continence, which was objectively confirmed by positive urethral closure pressures. 
When the pre- and post-operative recordings were compared, it w2s found that minimal 
changes (within 3 mm. Hg and 2 mm.) had occurred in the resting urethral and bladder 
pressures as well as in the functional length of the urethra. A sophisticated hydrodynamic 
investigation has been performed, in which the patients coughed repeatedly during 
recording of the urethral closure pressure within all parts of the urethra, i.e., urethral cough 
pressure profile. The results of this investigation revealed that preoperative negative cough 
pressure profiles became positive after operation. It is concluded tat the results support 
the theory given by Enhórning that successful surgical treatment of stress urinary 
incontinence in women is primarily due to fixation or relocation of the proximal part of the 
urethra into the intra-abdominal pressure sphere. The results from the present investigation 
also suggest that the two different surgical procedures seem to be equivalent in treatment 
of "typical" stress incontinent patients. (AM. J. OBsTET. GYNECO:. 131: 77, 1978.) 


DIFFERENT THEORIES concerning the origin of stress 
incontinence in women have been presented, ^ 1b 13 
and a great number of surgical procedures have been 
suggested for the treatment of the disorder. A review 
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of the literature reveals that today more than 100 dif- 
ferent operative techniques have been described for 
surgical repair of stress incontinence in women.? Two 
general surgical procedures exist: vaginal sling ure- 
throplasty and abdominal urethrocystopexy. 

Due to lack of objective methods of measurement, 
the patient's own opinion has mainly been used as 
a measure of the results of the treatment, when the 
different operative procedures have been reported. 
The insufficiency of this information has been em- 
phasized.” 
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Fig. 1. Age distribution of the patients. 





Fig. 2. Operative procedure in Zoedler sling urethroplasy. 
Via a combined vaginal and abdominal approach, a Teflon 
sling is placed around the proximal part of the urethra aad 
tied to the rectus fascia. 


Recently, new recording techniques have been elabo- 
rated for simultaneous urethrocystometry and urethral 
pressure profile measurement. These techniques allow 
accurate determination of different parameters con- 
sidered of importance in the evaluation of stress incon- 
tinence in women. ? 15 ; 

We studied 30 women with stress incontinence to 
compare the effects of abdominal urethrocystopexy ac- 
cording to Marshall-Marchett-Krantz and vaginal sl:ng 
urethroplasty according to Zoedler on the functional 
urethral length, the maximal intraurethral pressure, 
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RECTUS FASCIA 
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URINARY BLADDER 


Fig. 3. The abdominal urethrocystopexy. Two sutures are 


. placed in the paraurethral tissues on each side close to the 


urethra. Finally, one suture is placed on the ventral side of the 
bladder close to the bladder neck. All paraurethral sutures are 
anchored in the periostium of the symphysis whereas the 
‘bladder suture is fixed in the rectus fascia. 


the intravesical pressure, and the urethral closure 
pressure. 


Material 


Thirty randomized women with stress incontinence 
participated in the investigation. It was acertained that 
the patients did not suffer from urinary infections, 
tumors, or other disorders of the urogenital tract. Pa- 
tients with cystocele or descensus of the uterus as well 
as patients suffering from urge incontinence or 
neurogenic bladder dysfunction were excluded from 
the investigation. Vaginal sling urethroplasty described 
by Zoedler'® and abdominal urethrocystopexy de- 
scribed by Marshall-Marchetti-Krantz were used in al- 
ternate patients. As seen in Fig. 1, the 15 women in 
the Zoedler group had a mean age of 50 years whereas 
the Marshall-Marchetti-Krantz patients had a mean age 
of 56 years. Parity was the same in the two groups. 


Surgical techniques 


The Zoedler urethroplasty was performed with a . 


Teflon sling placed around the proximal part of the 
urethra, as demonstrated in Fig. 2. The abdominal 
urethrocystopexy was carried out as described in Fig. 3. 
It should be noticed that two sutures were placed in the 
paraurethral tissue on, each side close to the urethra. 
The inferior sutures were placed about 1.5 cm. from 
the inner urethral meatus and the superior, about 0.5 


' cm. from the meatus. Finally, one suture was placed on 


- 


the ventral side of the bladder close to the bladder : 


neck. All of the paraurethral sutures (Dexon) were an- 
chored in the periostium of the symphysis and the 
bladder suture (Dexon), in the rectus fascia. 

In all patients a Foley catheter introduced trans- 
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urethrally drained the bladder for four days after the 
operation. If no residual or other postoperative com- 
plications occurred, the patients were allowed to leave 
the hospital on the seventh day after operation. 


Pressure recording technique and experimental 
procedure . 
The intravesical and intraurethral pressures as well 

as the urethral length were recorded by means of a 


previously described technique for simultaneous ure- 


throcystometry and urethral pressure profile mea- 
surements.' ? 15 

The recording catheter consists, as shown in Fig. 4, 
of a Teflon catheter in which two microtransducers are 
enclosed 6 cm. apart. Transducer No. | at the tip of the 
catheter records the intravesical pressure and No. 2, 6 


cm. distally, the intraurethral pressure. By electrical - 


subtraction im a specially designed amplifier, it is 
possible to obtain the difference between these two 
pressures, i.e., the urethral closure pressure. The 
pressure signals were registered on an ink-jet recorder. 
The recordings were obtained immediately before and 
four to six months after the surgical procedures. Fig. 5 
demonstrates a part of a urethrocystometric diagram 


from a healthy volunteer in which no leakage of urine 


occurred during coughs. As seen, the closure pressure 
in this patient was positive both at rest and in stress 


situations. In all our patients stress incontinence was | 


objectively registered as all patients demonstrated a 
closure pressure of zero or below zero during coughing 
(Fig. 6). Furthermore, the Bonney-Marshall maneuver 
performed with examining fingers was positive in all 
patients. 

The urethral pressure profile was measured as de- 
scribed in Fig. 7. All recordings were obtained with the 


patient in the lithotomy position and at a bladder vol-, 


ume of 200 c.c. Prior to the recordings, cystoscopy was 
performed, bacterial cultures of the urine were ob- 
tained, and the amount of residual urine was mea- 
sured. 


Definitions and interpretations of the records (Fig. 
8). The sensitivity of the described pressure-recording 
technique has been interpreted previously." ? It has 
been demonstrated that the urethral length can be re- 
corded at a statistically significant value to within 1 mm. 
and the intravesical and intraurethral pressures, to 
within 1 mm. Hg. The actual parameters were calcu- 
lated from three consecutive urethral pressure profiles 
measured as described above. 

The definitions of the recorded parameters are as 
follows: intravesical pressure, the pressure within the 
bladder recorded in relation to the atmospheric 
pressure; intraurethral pressure, the maximal pressure 
within the urethra recorded in relation to the atmos- 
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Fig. 4. The recording catheter with two microtransducers 6 
cm. apart. The upper part of the figure shows the whole 
catheter with connections to the amplifier. The lower part of 
the fizure shows the tip of the catheter with the two micro- 
transducers. 
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Fig. 5. Pressure diagram from a continent woman. Upper 
tracing Bladder pressure; middle tracing; maximum urethral 
pressure recorded at a point 12 mm: from the inner urethral 
meatus; lower tracing: urethral closure pressure, i.e., maxi- 
mum urethral pressure minus bladder pressure. A high paper 
speed was used to allow detailed evaluation of changes in the 
pressures. Note that the closure pressure rsmains positive 
during coughing (indicated by arrow). 
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Fig. 6. Pressure diagram from an incontinent woman before 
operation (same tracings as in Fig. 5). The maximum urethral 
pressure in this patient was recorded at a point 11 mm. from 
the inner urethral meatus. A high paper speed was used. Note 
the negative closure pressure during repeated coughing (indi- 
cated by arrows). 


MEE BLADDER PRESSURE 


URETHRAL PRESSURE 


i 
i 
I 
l 
t 







-G— m m o oF 


CEPT 
RE ORI RECEPTORI CATHETHER 


——— 
URINARY BLADDER URETHRA 


Fig. 7. The bladder and the urethra schematically drawn with 


the catheter and microtransducers in the bladder. When the 
catheter was withdrawn at a constant speed, transducer No. 2 


(receptor II) registered the intraluminal pressure along the ` 


whole urethra. Receptor I (microtransducer 1) remained in 
the bladder, registering the intravesical pressure. The length 
of the urethra was easily determined since both the paper 
speed of the ink-jet recorder and the withdrawal speed of the 
catheter were known. 


pheric pressure; urethral closure pressure, the intra- 
urethral pressure minus the intravesical pressure; 
urethral pressure profile, continuous recording of the 
intraluminal pressure at every point throughout the 
entire length of the urethra; functional length of the 
urethra, that part of the urethra where the intralumi- 
nal pressure exceeds the bladder pressure; absolute 
length of the’ urethra, that part of the urethra where 
the intraluminal pressure exceeds the atmospheric 
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Fig. 8. The urethral pressure profile with the definitior: of the 
recorded parameters (sec text). 


pressure. All pressures are given in millimeters of mer- 
cury and all lengths, in millimeters. 


Results l 


The results from the pre- and post-operative re- 
cordings can be seen in Table I. In the patients oper- 
ated upon according to Zoedler, there was a slight in- 
crease in the functional length of the urethra, from 20 
mm. before to 22 mm. after the surgical procedure. 
The intraurethral pressure decreased from 45 mm. Hg 
before to 44 mm. Hg after the operation. The location 
of the recorded maximal intraurethral pressure was 
the same before as well as after the surgical procedure, 
i.e., 12 mm. from the inner meatus. All patients in the 
Zoedler group reported conünence after the opera- 
tion. This was objectively confirmed since no patient 
leaked urine during coughing in the standing position 
and since the recorded urethral closure pressure re- 
mained positive during this stress situation, as shown in 
Fig. 5. In the Marshall-Marchetti-Krantz patients the 
functional length of the urethra was unchanged, 22 
mm. before as well as after the operation. The maximal 
intraurethral pressure decreased from 48 mm. Hg be- 
fore to 47 mm. Hg after the surgical procedure. The 
site where the maximal intraurethral pressure was re- 
corded did not change after operation. It was situated 
12 mm. from the inner meatus before as well as after 
the operation. In this group also, all patients reported 
continence after the operation and their reports were 
objectively confirmed in the same way as in the patients 
in the Zoedler group. mE 

As seen from Table I, there were small changes in 
the bladder pressure in the two groups of patients after 
the operation. In the Zoedler group the intravesical 
pressure increased from 12 to 15 mm. Hg after opera- 
tion. In the Marshall-Marchetti-Krantz group no 
changes in the bladder pressure could be recorded at 
all; the pressure was 13 mm. Hg before as well as after 
the operation. 

No remarkable intra- or post-operative complica- 
tions occurred in the two groups of patients. 
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Table I. The numerical results from the pre- and post-operative recordings (see text) d 


Intraurethral Urethral closure Iniravesical « 
pressure (mm. Hg) pressure (mm. Hg: pressure (mm. Hg) 


Procedure 
Zoedler 45 « 44 33 
Marshali-Marchetti- 48 47 35 
Krantz 
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Fig. 9. Preoperative pressure profile during coughing from an 
incontinent woman (same tracings as in Fig. 5). A low paper 
speed was used. During repeated coughing, the recording 
catheter was pulled through the urethra. The urethral closure 
pressure dropped to zero or below zero during withdrawal. 

d (The positive closure pressure at the arrow was due to a deep 
inhalation.) 


Comment 


With our sensitive recording technique, changes in 
the functional length of the urethra of less than 1 mm. 
can be recorded? In the Zoedler urethroplasty group, 
it can be argued that there was an obvious increase in 
the functional length of the urethra from 20 mm. be- 
fore to 22 mm. after the operation. According to the 
law of Laplace, such a lengthening of the urethra 
should imply a corresponding increase in the maximal 
intraurethral pressure but, as seen from Table I, this 
did not occur. There was a decrease of this pressure 
after operation. Therefore, it could be concluded that 
no change of biological importance occurred in the 
functional length of the urethra after Zoedler plasty. 

In the patients operated upon according to 
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Fig. 10 Postoperative pressure profile during coughing from 
the wcman in Fig. 9. Note that the urethral closure pressure 
now remains positive in a long portion of the urethra during 
coughing. 


Marshall-Marchetti-Krantz, we had expected that the 
surgicz] technique would produce a more pronounced 
stretching of the urethra than in the patients operated 
upon according to Zoedler. Nevertheless, no change in 
functicnal length was observed after the operation. 

Despite the unchanged length of the urethra, all 30 
patients reported continence after operation, and this 
was also objectively confirmed in the manner reported 
above. Therefore, the results are contrary to the theory 
that smccessful correction of stress incontinence in 
womer. may be due to an increase of the functional 
urethral length. 

As is clearly seen in Table 1, the maximal intraure- 
thral pressure did not increase after operation. On the: 
contrary, there was a slight decrease of this pressure. In 
a similar investigation, undertaken to demonstrate the 
effect 5f pubococcygeus plasty in women with stress 
incontmence, it was found that after this surgical pro- 
cedure a relatively pronounced decrease (8 mm. Hg) of 
intraurethral pressure occurred.” 


* 
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‘These data suggest thatjneither abdominal nor vagi- 
| nal urethrocystopexy increases the maximal intraure- 
thral resting pressure. On the other hand, these surgi- 
cal procedures may decreasé this pressure, probably 
because of denervation and devascularization of the 
urethra. The more extensive the surgical procedure, 


the greater the risk of decreasing the resting urethral 


pressure. 

Especially the Zoedler patients had a lower resting 
urethral closure pressure after the operation as a result 
of the increase in bladder pressure and the decrease in 
intra ffwhral pressure. T herefore, it could be argued 
that extensive surgery perhaps should be avoided in 
patients with low urethral. resting pressure, since 
surgery in these patients may include a risk of decreas- 
ing an already low intraurethral pressure to such a low 
value after the operation that the patients may then 
reach the borderline of being continuously incontinent 
in the upright position. It has previously been shown 
that the upright position reduces the urethral closure 
pressures in stress incontinent women.* !? 

Women with moderate stress incontinence can be 
cured with alpha adrenoceptor~stimulating agents.* 5 
The positive effect is due to an increase in the maxi- 
mal intraurethral pressure. Therefore an alternative 
treatment to surgery in stress incontinent women with 
low intraurethral pressure could be alpha adreno- 
ceptor—stimulating agents. 

As seen from Table I, only small changes in the re- 
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corded continence parameters were observed after op- 
eration. Nevertheless, all patients became objectively 
continent. For an even more detailed hydrodynamic 
analysis, most of the patients were also investigated be- 
fore and after the operation with cough pressure pro- 
file measurements. The recording catheter was pulled 
out of the urethra in the same way as in the recording 
of the conventional urethral pressure profile but the 
patients were requested to cough repeatedly during the 
pull-through maneuver. Fig. 9 demonstrates such a 
cough pressure profile in a patient before operation. It 
is clearly seen that in no part of the urethra is there a 
positive ‘urethral closure pressure. Fig. 10 demon- 
strates the cough pressure profile from the same pa- 
tient after operation. As can be seen, the closure 
pressure is now positive in a long distance of the prox- ` 
imal part of the urethra. From these cough pressure 
profiles, it appears that the surgical procedure has re- 
sulted in a support or fixation of the proximal or ab- 
dominal part of the urethra in such a way that during a 
stress it is exposed to nearly the same increase of the 
intraabdominal pressure as the bladder. Since the in- 
traluminal pressure in the proximal part of the urethra 
at rest exceeds the bladder pressure, this positive- 
pressure situation is also maintained during the stress . 
situation, thus producing continence. From a hy- 
drodynamic aspect, our results of successful surgical 
treatment of stress incontinence in women support the 
theory of Enhorning.® 
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Role of endocervical curettage in colposcop 


KIANOOSH JAFARI, M.D., F.A.C.O.G.. 
RAVINDRANATH SANSGUIRI, M.D. 
Chicago, Illinois 


A series of 1,850 patients with atypical Papanicolaou smears referred to the Colposcopy 
Clinic at Cook County Hospital were evaluated. There were 2,000 colposcopic examinations 
with or without directed biopsy and 495 endocervical curettements. Records of 126 patients 
who had definitive diagnoses were reviewed. Of 126 patients, 41 had diagnostic conization 


following colposcopy-directed biopsy and endocervical curettage; 83 had only e 
colposcopy-directed biopsy and endocervical curettage. There were two instances in which 

an invasive cancer was missed prior to therapy, one in the group oë 41 patients (incidence 

of 2.4 per cent), the other in the group of 85 patients (incidence of 1.1 per cent). Cone 

biopsy contributed very little to establishing the diagnosis of invasi@ cancer following 

colposcopy-directed biopsy and endocervical curettage. Safety mezsures for endocervical 

curettage performed during pregnancy are presented. The manage ment of patients 

evaluated by colposcopy-directed biopsy and endocervical curetterr ent requires careful 

correlation of histo- and cytopathology. (AM. J. OBSTET. GYNECOL. 131: 83, 1978.) 


CorPoscoPyY dates back to 1925, when Hans Hinsel- 
mann, a German gynecologist, developed a new tech- 
nique for the diagnosis of cancer of the cervix. He used 
a low-power microscope with a built-in light to visualize 
the cervix under magnification.! 

The application of this method developed slowly and 
for many years colposcopy and cytology were consid- 
ered by some to be competitive in the diagnosis of cer- 
vical neoplasia. Only recently has it become quite evi- 
dent that these two techniques have both important 
although different roles in the detection of cervical 
neoplasia. American gynecologists increasingly accept 
colposcopy as an essential step in the study of patients 
with abnormal cytology. Cytology, a laboratory tech- 
nique, is best used for screening; colposcopy, which is 
an office procedure, permits the evaluation of changes 
of the cervix and is used for evaluation of those pa- 
tients who have abnormal cytologic findings or present 
with a lesion suggestive of cancer. 

One of the main advantages of colposcopy is the 
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avoidznce of cervical conization? but most colpo- 
scopis:s^^? agree that in 5 to 20 per cent of the patients 
with zbnormal "Pap" smears, colposcopy alone is not 
sufficient to establish the diagnosis, and cervical cone 
biopsy may be required. 

It is well documented that cone biopsy can be associ- 
ated with a morbidity rate as high as 50 per centi 
Hemcrrhage, pelvic inflammation, abortion,® the risk 
of anesthesia, and the need for hospitalization are all 
reasons why the clinician would like to eliminate this 
procedure whenever possible. 

Fur-hermore, studies of hysterectomy specimens fol- 
lowing conization have revealed an incidence of 1 to 4 
per cent unexpected invasive carcinomas,” ® 9719 and 
the incidence of residual carcinoma in situ after cervi- 
cal ccnization has been reported to be as high as 50 per 
cent by Way and his colleagues, 42.3 per cent by Nelson 
and Hall, and between 19 and 93 per cent by others.5!! 
Therefore, cervical cone biopsy is not always diagnosti- 
cally zccurate and therapeutically reliable.® 

The purpose of this study is to demonstrate whether 
the acdition of endocervical curettage to colposcopy- 
directed punch biopsy can eliminate the need for con- 
ization in the management of patients with abnormal 
cytolozy and in whom colposcopy does not permit vi- 
sualization of the entire lesion or the squamocolumnar 
juncton. 


Materials and methods 


Dur ng the period from November, 1972, to August, 
1975, 1,850 new patients were referred to the Colpos- 


83 


84 Jafari and Sansguiri 


May 1, 1978 
Am. J. Obstet. Gynecol. 


Table I. Comparison of fhe result of endocervical curettage and colposcopic directed biopsy with the cone, 


hysterectomy, or final dikgnosis 








Cone, hysterectomy, or final diagnosis 
Endocervical No. of Carcinoma Carcinoma 
curettage Colposcopic biopsy patients Negative Dysplasia in situ invasive 
Negative Negative 15 ' 8 — a 
Negative ` Dysplasia 28 
Negative Carcinoma in situ 5 
Negative Carcinoma invasive l 
Dysplasia Negative 12 
Dysplasia Dysplasia 42 
Dysplasia Carcinoma in situ 4 
Carcinoma in situ Negative 1 
Carcgoma in situ Dysplasia 1 
Carcinoma in situ Carcinoma in situ 6 
Carcinoma invasive Negative | 2 
Carcinoma invasive Dysplasia l 
Carcinoma invasive Carcinoma invasive 8 


r 





Figures in boxes show the number of cases with complete histologic agreement between colposcopy-directed biopsy—endocer- 


vical curettage and final diagnosis. 
*Microimnvasive carcinoma. 


copy Clinic at Cook County Hospital for evaluation of 
the cervix. In these patients, 2,000 colposcopic exam- 
inations, with or without directed biopsy, and 495 en- 
docervical curettements were performed. The charts of 
126 patients with a definitive diagnosis following col- 
poscopy and endocervical curettage, with or without 
directed punch biopsy, were reviewed. All patients 
were referred to the clinic because the cytology was 
suggestive of dysplasia or carcinoma. 

Of 126 patients, 41 had a diagnostic conization fol- 
lowing colposcopy-directed biopsy and endocervical 
curettage and 85 were subjected to colposcopy-directed 
biopsy and endocervical curettage alone. 'The selection 
of patients for cone biopsy was random. 

A 3 per cent aceüc acid solution was used to cleanse 
the cervix from mucus. A thorough colposcopic exam- 
ination was then carried out. À directed punch biopsy 
was performed when abnormal epithelium was identi- 
fied on the cervix or in the vagina with.the use of 
Kevorkian punch instruments and a Young forceps. 
The specimen was placed in 10 per cent formalin so- 
lution. | " 

An endocervical curettage was performed on all pa- 
tients whose lesions extended into the endocervical 
canal, who had no visible pathology, or in whom the 
squamocolumnar junction could not be visualized. A 
Kevorkian endocervical curette was inserted into the 
canal and after each curetting, the specimen was trans- 
ferred by curette to a 10 per cent formalin solution. 
The entire canal was curetted, with special attention 
being directed to the area where the colposcope had 
shown the extension of the lesion into the canal. In 
most cases, curettage was performed without using a 
tenaculum to hold the cervix. A few stenotic post- 


menopausal cervices had to be dilated with a No. 2 or 3 
Hegar dilator. This could be done without the use of an 
anesthetic agent. - 

Histology and cytology slides were reviewed with a 
pathologist. The decision on the treatment to be insti- 
tuted was based on the degree of severity of the neo- 
plasia, the age of the patient, and her desire to retain 
her fertility. l 

Forty-one core biopsies and 109 hysterectom:es were 
performed on 126 patients. Of 41 patients who had a 
cervical cone biopsy, 10 had no further surgery and the 
rest underwent hysterectomy. 


Results 


Table I presents comparisons between the results ob- 
tained by colposcopy-directed biopsy and endocervical 
curettage and the final diagnosis based on conization or 
hysterectomy. Among 126 patients who had a colpos- 
copy-directed biopsy and an endocervical curettage, 15 
had invasive cancer. There was complete histologic 
agreement in 72 instances. Thirty-four women who 
underwent colposcopy-directed biopsy and endocer- 
vical curettage had more advanced lesions than were 
found in the cone biopsy or hysterectomy. Therefore, 
in 106 of the 126 patients (88.1 per cent) the definitive 
diagnosis was established by directed biopsy and en- 
docervical curettage. In 20 instances, the final diagnosis 
uncovered a more advanced lesion than had keen ob- 
tained by colposcopy-directed biopsy and endccervical 
curettage. In nine cases, there was a one-step differ- 
ence, and in eight instances, the advance of the intra- 
epithelial lesion was greater than one histologic degree. 
One case of severe dysplasia was identified as chronic 
cervicitis in a directed biopsy and endocervical curet- 
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tage specimen and two other cases showed severe 
dysplasia where colposcopic evaluation had revealed 
mild dysplasia only. 

In three instances, the cone biopsy or hysterectomy 
specimen revealed a significantly more advanced lesion 
than had been obtained by directed biopsy and curet- 
tage. Microinvasive squamous-cell carcinoma was diag- 
nosed in one patient in whom colposcopy-directed 
biopsy showed severe dysplasia. In a second patent 
with a Class III Pap smear, colposcopy-directed btopsy 
and endocervical curettage revealed severe dysplasia. 
In the hysterectomy specimen, foci of invasive cancer 
were diagnosed. In both cases, the original biopsies and 
endocervical curettings were reviewed with the. pa- 
thologist; there was a general.consensus that the lesions 
in biopsy specimens were more advanced than re- 
ported and the biopsies were from the area of invasion 
and should have been interpreted as suggestive of in- 
vasive or microinvasive carcinoma. 

The third patient had a severe dysplasia in the 
specimen from the directed biopsy and endocervical 
curettage. The cone biopsy specimen revealed a car- 
cinoma in situ. A diagnosis of adenoid basal-cell car- 
cinoma with a small area of invasive squamous-cell 
carcinoma was established after the hysterectomy was 
performed. Therefore, neither colposcopy-directed 
biopsy with endocervical curettage nor the cone biopsy 
uncovered the true diagnosis. 

There were three cases of invasive squamous-cell 
carcinoma in whom colposcopic evaluation of the 
portio revealed no significant abnormal pattern, but 
endocervical curettage uncovered an invasive cancer.” 

As demonstrated in Table I, eight patients in whom 
endocervical curettage revealed a carcinoma in situ 
had no more advanced lesions in the hysterectomy 
specimen. 

Of the. two patients in whom invasive cancer was not 
diagnosed prior to therapy, one was in the group of 41 
patients who had colposcopy-directed biopsy, endo- 
cervical curettage, and a diagnostic cone (incidence of 
2.4 per cent); the other was in the group of those 85 
patients who had colposcopy-directed biopsy and an 
endocervical curettage only (incidence of 1.1 per cent). 


Comment 


Since we opened our Colposcopy Clinic in 1972, we 
have tried to establish the diagnosis of cervical neopla- 
sia by colposcopy-directed biopsy and endocervical 
curettage in order to decrease or eliminate conization. 
Acceptance of this diagnostic approach raises the ques- 
uon whether or not an invasive cancer may be missed. 
To minimize the risk of and eliminate cone biopsies, we 
have established the following protocol: 

1. Nonvisualization of the squamocolumnar junction 
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or the extension of a lesion into the endocervical canal 
requires endocervical curettage. 

2. Discrepancies between cyto- and histopathology 
from colposcopy-directed biopsy and curetting re- 
quires careful review of the specimens with the pa- 
thologists and meticulous colposcopic re-evaluauon. 
Presence of abnormal glandular cells requires endome- 
trial biopsy or dilatation and curettage. 

3. Patients with abnormal cytology and no abnormal 
colpascopic findings are subjected to endocervical 
curettage. 

4. Colposcopic evaluation and endocervical curet- 
tage must be repeated if the sample is inadequate for 
diagnosis. 

5. Microinvasive squamous-cell carcinoma diagnosed 
on colposcopy-directed biopsy requires review of the 
slides. In the presence of confluent lesions, vascular or 
lymphatic involvement, the lesion must be treated in 
the same manner as frank invasive carcinoma. Other- 
wise, the colposcopic examination is repeated and a 
deeper biopsy of the area previously biopsied as well as 
other abnormal areas is obtained. If this fails to dem- 
onstrate further invasion, treatment for microinvasive 
disease is carried out. 

Townsend and his colleagues‘ studied 76 patients 
with abnormal Papanicolaou smears and compared 
these with the histology of colposcopy-directed biop- 
sies, endocervical curettage, and cone biopsies. The re- 
sults of their study indicate that when the endocervical 
curetting specimens of patients with abnormal cytolo- 
gies are negative, the colposcopy-directed punch biop- 
sies were accurate in establishing the diagnosis without 
the need for conization. 

Of 50 cases in whom endocervical curettage 
provided neoplastic tissue, eight cases had invasive 
carcinoma (four microinvasive and four frank invasive) 
in a cone. These had not been diagnosed by directed 
punch biopsy or endocervical curettage. They recom- 
mended that conization be performed in the presence 
of any neoplastic tissue in the endocervical curettage 
specimen, including moderate or severe dysplasia. 

Shingleton, Gore, and Austin? reported on 603 pa- 
tients with atypical Papanicolaou smears whom they 
evaluated by colposcopy-directed biopsy and endocer- 
vical curettage. In 168 patients, a final diagnosis was 
established after conization and/or hysterectomy. 
They reported that colposcopy-directed biopsy and 
endocervical curettage correlate well with the final 
diagnoses. 

The results of our study indicate that the histology 
specimens obtained through colposcopy-directed biopsy 
and endocervical curettage correlate well with that of 
the fmal specimen. In our series of 126 patients, there 
was cne case of microinvasive and two cases of minimal 
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invasive cancer which were undiagnosed from speci- 
" mens obtained through! colposcopy-directed biopsy 
and endocervical curettage. 

Of 41 patients who had conization after colpos- 
copy-directed biopsy and endocervical curettage, a 
diagnosis of invasive cancer was missed in one patient 
(2.4 per cent). In 85 cases in which only colposcopy- 
. directed biopsy and endocervical curettage were per- 
formed, there was only one case (1.1 per cent) of inva- 
sive carcinoma which was not diagnosed. Therefore, 
cone biopsy contributed very little in establishing the 
diagnosis of cervical neoplasia in our series. 

Colposcopy offers advantages in the management of 


the pregnant patient with abnormal Papanicolaou 
smear. Because of the eversion of the squamocolumnar 
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junction during pregnancy, visualization. of the junc- 
tion and any abnormal lesions is possible.” Endocervical 
curettage can be safely performed in early pregnancy, 
and since the lesion usually involves the lower half of 
the cervical canal, curettage of this portion of the cervix 
should be sufficient to obtain enough tissue to establish 
a diagnosis. In case of a short cervix, one can repeat the 
examination in 3 to 4 weeks, at which time further 
eversion of the endocervical tissue usually permits 
good visualization. Our statistics on abnormal cytology 
in pregnancy will be the subject of another report, but 
it should be mentioned that of 62 pregnant patients 
evaluated through colposcopy, only 12 required en- 
docervical curettage. No complications developed as a 
result of this procedure. 
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Effect of estrogen treatment for one year on carbohydrate 
and lipid metabolism in women with normal’and abnormal 


glucose tolerance test results 


Glucose, insulin, growth hormone, triglycerides, and Premarin 


I 


WILLIAM N. SPELLACY, M.D. 
WILLIAM C. BUHI, M.S. 
SHARON A. BIRK, R.N., B.S. 


Gainesville, Florida 


A prospective study of the effects of a conjugated estrogen (Premarin, 1.25 mg.) was 
performed in 36 women over a 1 year period. Each subject received a 3 hour oral glucose 
tolerance test before starting the medication and another after 1 year cf use. The blood 
glucose levels were similar at five times during the two tests except for a significant 


elevation of the 1 hour value at the 1 year test. There were no changes in the plasma 


insulin, growth hormone, or fasting triglyceride levels. These results suggest that the cyclic 
administration of this estrogen does not alter lipid or carbohydrate metabolism. 


(AM. J. OBSTET. GYNECOL. 131: 87, 1978.) 


AS MORE INFORMATION is obtained on the benefits 
and risks of administering estrogens to castrated and 
perimenopausal women a more detailed study of these 
areas has occurred.-One major area of concern with the 
administration of steroids has been their potential role 
in altering metabolism. The present study determined 
the effects of an exogenous conjugated estrogen prep- 
aration on several parameters of carbohydrate metab- 
olism in normal and abnormal women. The results 
show that the estrogen used (1.25 mg. of Premarin per 
day) did not significantly alter the majority of the pa- 
rameters measured. 


Methods 

The 36 patients were volunteers from the Gynecol- 
ogy Clinic and each signed an informed consent prior 
to participating in these studies. Each patient had had a 
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hysterectomy prior to these studies. Of the total, 13 had 
a simple hysterectomy, 13 had a unilateral salpingo- 
oophorectomy, and 10 had a bilateral salpingo-oopho- 
rectomy with the hysterectomy. There were no differ- 
ences ncted between the groups and so they were 
combined. Before any drugs were administered, the 
women were brought to the metabolic clinic for de- 
tailed st. dies more than 6 weeks after their operation. 
Prior to :heir testing they were instructed to eat a diet 
high in carbohydrate (more than 200 Gm. per day for 3 
days). The women arrived at 08:00 after having fasted 
overnigFt and remained seated during the test. An an- 
tecubital venous blood sample was drawn and the 
women were then given a solution to drink which con- 
tained 120 Gm. of glucose. Repeat blood samples were 
drawn az 0.5, 1, 2, and 3 hours after the glucose load. 
Followirg the test the women were given an estrogen 
preparaion to take in a cyclic manner.* They were 
seen frequently to answer questions, refill drug pre- 
scriptions, and examine when necessary. All of the 
women were brought back for an identical repeat glu- 
cose tolerance test after 1 year of drug use and the tests 


*The 2strogen Premarin (1.25 mg. per tablet) was kindly 
supplied by Dr. John B. Jewell of the Ayerst Laboratories of 
New York. It was administered cyclically for 21 of 28 days. 
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Table I. Statistical studies of blood glucose levels during two oral glucose tolerance tests on women who were 


treated with Premarin (1.25 mg.) for 1 year (N = 36) 


Blood glucose levels (mg./100 ml.) 


Control 


Group 1. Women with “normal” control glucose tests (N = 23): 


Mean 84.0 124.5 102.1 92.0 75.8 
S.E.M. 1.8 4.2 4.7 3.4 3.5 
Group 2. Women with "abnormal" controi glucose tests (N = 13): 
Mean 97.8 146.0 161.9 138.1 116.5 
S.EM. 3.4 7.7 6.9 6.9 5.8 
*Probability <0.05. 


were performed during the second to third week of 
drug use. No other drug or dietary treatments were 
prescribed during the year. Thus each woman served 
as her own control with a pre- and 1 year post- 
treatment test and these are matched-pair studies. 
- The blood for glucose determination was placed in 
Vacutainer tubes containing sodium fluoride and 
potassium oxalate, mixed well, and frozen at —20° C. 
Later the glucose content was determined in duplicate 
according to the method of Nelson: and Somogyi.? The 
blood for insulin and growth hormone determinations 
was mixed with heparin and centrifuged and the 
plasma was separated and frozen at —20° C. Later the 
insulin content was determined in duplicate with a 
modified solid-phase radioimmunoassay method.* ** 
The hGH measurements were performed in duplicate 
with a radioimmunoassay procedure.*t For all hor- 
mone studies all of the samples from the two tests on a 
subject were run in the same assay determination in 
order to avoid any interassay variations. The fasting 
plasma sample was also analyzed in duplicate for its 
triglyceride content.® 

These data were all placed on punch cards and ap- 
propriately analyzed with the aid of a computer. De- 
terminations were made of the means and standard 
errors for each variable. In addition, each variable was 
studied with an analysis of variance and where this was 
significant a Duncan’s multiple-comparison procedure 
was used to determine whether the means were differ- 
ent. The probability values were taken from two-tailed 


*The human insulin used in these studies was Lot. No. 
5 16-734-B33, which was kindly supplied by Dr. Mary A. Root 
of the Lilly Research Laboratories of Indianapolis, Indiana. 


fThe growth hormone used as a standard in these studies 
was Lo: 612B, which was generously supplied by Dr. A. E. 
Wilhelmi of Emory University in Atlanta, Georgia, through 
the Endocrine Study Section of the National Institutes of 
Health. 


Fyr. 


90.7 133.9 120.4* 102.6 81.2 
4.3 6.4 8.5 5.8 4.] 
95.4 151.2 153.9 127.1 104.5 
3.1 75 . 9.8 10.1 7:7 


tables and only values of less than 0.05 were considered 
significant. 


Results 


The women were similar to those in any gynecology 
population. They were divided into two groups on the 
basis of their control blood glucose test according to the 
criteria of Wilkerson.’ The mean age for the women in 
the "normal" subgroup was 36.5 + 0.9 years; for the 
"abnormal" subgroup it was 37.3 + 2.4 years; these 
were not different. The mean weight for the "normal" 
subgroup at their control test was 137.8 + 7.6; this in- 
creased to 145.3 + 7.6 pounds at the I year test 
(p < 0.001). The mean weight for the "abnormal" sub- 
group at their control test was 182.8 + 15.2; this in- 
creased during the | year of treatment to 192.7 + 16.8 
pounds (p « 0.01). Thus both subgroups were of simi- 
lar weights in the control period and both significantly 
increased their weights during the year of treatment. 
Their laboratory studies showed the following: 

Blood glucose. A statistical summary of the blood 
glucose results for the two tests in the two groups is 
shown in Table I. It can be seen that except for the 
"normal" group 1 hour blood glucose values, which 
went up after 1 year of treatment, there were no 
significant changes with therapy. 

Plasma insulin. The statistical studies of the plasma 
insulin values are given in Table II. It can be seen that 
there are no significant alterations in the insulin values 
during the year of treatment. The time of the peak 
insulin values after the glucose load was later in the 
"abnormal" group. 

Plasma growth hormone. The fasting plasma growth 
hormone values for the "normal" group did not differ 
during the year of treatment (17.8 + 8.6 mug per mil- 
liliter control and 19.3 + 5.0 mug per milliliter at 1 
year) (normal for women being 2 to 25 mug per millili- 


ter). This was also true for the “abnormal” group re- 
; group 
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Table II. Statistical studies of plasma insulin levels during two oral glucose tolerance tests on women who 
were treated with Premarin (1.25 mg.) for 1 year (N = 36) 


Plasma insulin levels (uU ^ml.) 


Control 


i 


Group 1. Women with "normal" control glucose tests (N = 23): 


Mean 13.6 135.9 111.8 88.4 
S.E.M. o 28 21.2 21.9 14.8 
Group 2. Women with "abnormal" control glucose tests (N — 13): 
Mean 28.0 134.7 146.5 200.2 
S.E.M. 9.7 22.5 19.2 32.1 


sults (8.0 + 1.2 mug per milliliter control and 9.0 + 1.8 
myg per milliliter at 1 year). 

Plasma triglycerides. The fasting plasma triglyc- 
eride levels for the total and for the two subgroups 
were not significantly altered during the year of treat- 
ment for the total group; the mean control value was 
61.0 + 8.1 mg. per 100 ml. and the mean value at the 
one year test was 69.1 + 10.5 mg. per 100 ml. (t 0.63, p 
not significant). 


Comment 


Recently there have been many concerns raised 
about the administration of ovarian-type hormones to 
women. These have been based upon the fear of pro- 
ducing more adverse results than benefits. One major 
area of interest is the effect of these steroids on 
metabolism, Earlier studies suggested that 6 month 
short-term treatment was without any adverse effect on 
carbohydrate metabolism. There have been many 
studies reported on the effects of estrogens on carbo- 
hydrate metabolism in both normal and abnormal 
women but few have been with the estrogen Premarin.? 

Goldman and Ovadia? treated 30 women for 3 
months with 1.25 mg. of Premarin and they noted that 
73.8 per cent had a decrease in their intravenous glu- 
cose tolerance test K value. Using the same drug in 
women with Sheehan's syndrome, Aguilo and co- 
workers?’ noted a rise in 22.8 per cent of the glucose 
curves plus an increase in the insulin levels. Ajabor and 
associates!! treated six women with Premarin, 1.25 mg., 
for 6 months and noted a significant rise in glucose 
values but not in insulin or growth hormone. Notel- 
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ovitz)? adrrinistered the drug to 50 women and found 
that 38 per cent had a worsening of their oral glucose 
tolerance curves and there was a significant elevation of 
the 2 hour value. In an earlier prospective study using 
Premarin -t was noted that the fasting blood glucose 
values were significantly elevated after 6 months' time.? 
The present report extends these studies to 1 year and 
there are still very few significant changes. Although 
the 1 hour blood glucose values were increased in the 
group of “normal” subjects, all of the other values were 
unchanged, as were all of the values in the "abnormal" 
group. In addition, there were no significant altera- 
üons in the plasma insulin, growth hormone, and 
triglyceride values. 

These cata suggest that the administration of a con- 
jugated estrogen preparation like Premarin does not 
adversely affect carbohydrate metabolism. This is in 

` contradistinction to combination-type oral contracep- 
tives which contain an estrogen (mestranol or ethinyl 
estradiol) plus a progestogen.’ The difference may be 
the result of the progestogen, a synergistic action of the 
estrogen and progestogen, or the higher estrogen dos- 
age in the oral contraceptive drugs. Further studies in 
this area are necessary as they may provide results 
which will allow manufacturers to produce ovarian 
hormone preparations with minimal adverse metabolic 
effects. 
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completing the manuscript, and Dr. Ron Marks for the 
statistical analysis of these data. 
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A new technique for and additional experience with 
hysteroscopic resection of submucous fibroids 


ROBERT S. NEUWIRTH, M.D. 
New York, New York 


New instrumentation and a new technique are described which simplify the hysteroscopic 
removal of the pedunculated submucous fibroid and make possible the partial removal of 
the sessile variety. Experience with the method is presented including the follow-up of four 


patients. (AM. J. OBSTET. GYNECOL. 131: 91, 1978.) 


IN A PREVIOUS REPORT,! experience with hysteros- 
copic excision of submucous fibroids was described. 
Case selection was carefully limited to pedunculated 
tumors as the pedicle could be isolated for control of 
bleeding whether the tumor was excised intact or 
morcellated for removal. The sessile type of tumor was 
avoided because of the greater potential for heavy 
bleeding and thermal injury to the bladder or intestines 
if electrosurgery was used. In addition, there was con- 
cern that partial removal of a leiomyoma would not 
result in correction of the menorrhagia, which usually 
causes these patients to seek medical attention. 

Since publication of the aforementioned article, an 
instrument and technique have been developed which 
simplify the removal of pedunculated tumors and 
make feasible the partial resection of sessile submucous 
fibroids. The system was first tried in specimens and 
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then in a limited clinical trial. This article will describe 
the equipment, the technique, and some of the patient 
experience to date. 


Instrumentation 


The design that was finally chosen is basically a 
urologic resectoscope* (Fig. 1), modified only to adapt 
to the higaer pressures necessary in 32 per cent dex- 
tran 70 hysteroscopy. The insulated external sheath 
has a diameter of 8 mm. which requires slightly more 
cervical dikatation than for routine diagnostic hystero- 
scopy. The standard hysteroscope, a foroblique fiber- 
optic telescope, fits into the working element within 
the operating sheath. A cutting loop moves to-and-fro 
beyond the telescope within the insulated sheath con- 
trolled by z leaf spring, and can be viewed constantly. 
The loop is connected to the electrosurgical unit by an 
active cord plugged into the base of the working ele- 
ment. Hyskonf is delivered to a Luer lock connection 
on the side of the cannula. 

*Supplied 5y American Cystoscope Makers, Inc., Stamford, 
Conn. 


*Thirty-twe per cent dextran 70 in 10 per cent dextrose in 
water, Pharmacia Laboratories, Piscataway, New Jersey. 
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Fig. 1. Modified resectoscope. 





Fig. 2. Shavings of leiomyoma following resection. 


The electrosurgical generator is a transistorized unit 
set at 60 to 120 watts of cutting current. Studies of the 
function of the instrument in uterine specimens dem- 
onstrated the control and movement of the cutting 
loop to be satisfactory within the uterine cavity. The 
depth of burn during the cutting maneuver was found 
to be not greater than 2 mm. When the current is 
applied the instrument will cut easily through a 
leiomyoma to produce a shaving of the tissue (Fig. 2). 
The cauterized base of the cut accomplishes the bulk of 
necessary hemostatis. The center of the sliver of 
myoma is not affected by the burn and a pathologic 
diagnosis can be made from this tissue (Fig. 3). 

To cope with postoperative oozing or delayed bleed- 
ing following the resection, a silicone rubber uterine 
balloon stent* was made to produce tamponade of the 
raw surfaces. The conical balloon can be inflated with 
air or sterile saline. It has a ball valve to control entry 
and exit of the inflating fluid. It can inflate readily to a 


*Heyer-Schulte Corporation, Goleta, California. 


20 ml. volume, which exceeds considerably the average 
uterine volume. The stem containing the ball valve 
protrudes through the cervix into the vagina, where it 
can be grasped for deflation, or removal. 


Technique 


All the patients have complained primarily of 
menorrhagia, have been ovulatory as determined by 
basal body temperature, and have had evident fibroids 
or findings suggestive of myomata. They all underwent 
hysterography and/or hysteroscopy prior to undergo- 
ing the resection of the myoma. The risks of uncon- 
trollable hemorrhage requiring emergency laparotomy 
having been explained, the patients were scheduled for 
operative hysteroscopy, laparoscopy, and possible 
laparotomy. A cross-match and an abdominal-perineal 
preparation are done. The procedure is carried out 
using general anesthesia and a modified dorsal 
lithotomy position so that concomitant laparoscopy and 
hysteroscopy can be performed. 

Hysteroscopy is used initially to map out the location 
of the tumors in the cavity (Fig. 4). Laparoscopy is per- 
formed to keep the fundus in view during the resection 
and mobilize it away from the intestines. The resection 
is performed under direct view by either pushing the 
activated loop steadily away from the objective lens or, 
preferably, placing the loop on the far side of the 
tumor and drawing it toward the objective lens until 
the slice is completed (Fig. 5). Several pieces of tumor 
may be cut off before it is necessary to remove the 
hysteroscope and retrieve the pieces with an ovum for- 
ceps. Occasionally, a piece of tissue or blood clot may 
float against the lens, forcing the surgeon to remove it 
before proceeding further. The tumor is progressively 
shaved down to the level of the wall of the cavity. Once 
completed the cavity is washed out with 5 per cent dex- 
trose in water and re-examined to check for bleeding 
and adequacy of resection (Fig. 6). If necessary a blunt 
curette can be used to feel out the cavity to confirm 
complete resection. The silicone rubber balloon uterine 
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Fig. 4. Close-up of submucous myoma on left side of uterine 
isthmus with cutting loop beyond. 


stent is inserted with a uterine dressing forceps and 
inflated until the cavity is filled or the bleeding stops. 
The procedure is ended with withdrawal of the 
laparoscope. The patient is treated with prophylactic 
antibiotics for five days. If future fertility is important, 
1.25 mg. of Premarin* are administered twice daily for 
one month and a Lippes loop, size B or C, is inserted 
after removal of the balloon stent, before discharge 
from the hospital. 


*Conjugated equine estrogens, Ayerst Laboratories, New 
York, New York. 


Fig. 5. Cutting loop nearing completion of first cut of myoma. 


Follow-up examination at six weeks has revealed no 
complications. The intrauterine device, when present, 
was removed at this visit and the patients have been 
followed, particularly with regard to bleeding and, 
when pertinent, basal body temperature. 


Case material 


Four patients with sessile submucous fibroids have 
undergone resection to date. Patients are not accepted 
if the uterine cavity is sounded at more than 9 cm. The 
follow-up ranges from nine to 18 months. To date 
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Fig. 6. The partial resection of the myoma is almost complete. 
The cutting loop rests against the transected remainder of the 
fibroid, which lies embedded in the wall of the isthmus. 


none of the patients required transfusion during the 
operation. The longest procedure lasted one hour and 
no patient has required laparotomy. 

Laparoscopic observations were unremarkable and 
no thermal effects on the uterine serosa have been 
seen. 

The hospital stay was three days and patients re- 
turned to usual activities one week following the pro- 
cedure, although coitus was interdicted for six weeks. 
The menorrhagia and anemia were corrected in all of 
the patients. There has been no postoperative hemor- 
rhage or infection to date. 

Repeat office hysteroscopy of one patient, three 
months after operation, showed a thin epithelialized 
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area at the site of the resection. Repeat examination at 
one year showed the early formation of another sub- 
mucous fibroid in a different location from the first, 
which is at present asymptomatic. The mucosa ap- 
peared normal over the site of the previous resection. 


Comment 


Hysteroscopy as a diagnostic and therapeutic modal- 
ity in gynecology is still finding its place vis-à-vis hys- 
terography and curettage. In a previous report on 
symptomatic pedunculated submucous fibroids and 
now with the sessile variety, it has been demonstrated 
that operative techniques can be designed to be per- 
formed under hysteroscopic controls, which are safe 
and therapeutically useful. The method described is an 
alternative to either abdominal myomectomy or hys- 
terectomy. For the present, hysteroscopic resection or 
removal of fibroids under laparoscopic control must be 
considered clinical investigation from which much can 
be learned beyond clinical effectiveness. Nevertheless, 
the satisfactory experience thus far derived from these 
procedures indicates that this type of management can 
be applied to selected cases by experienced endo- 
scopists. Indeed, hysteroscopic excision or resection of 
submucous fibroids may serve as a therapeutic trial 
which, if a failure, can be followed by standard and 
time-tested surgical approaches. 


The author would like to thank Mr. Robert Quint of 
American Cystoscope Makers, Inc., for suggestions and 
for the modification of the resectoscope. 
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For immediate symptomatic 
relief: VAGISEC Douche 


In vitro studies"? show that 
within 15 seconds of contact, VAGISEC 
Douche permeates the trichomonad s 
outer membrane and weakens its cell 
wall, causing it to swell and die. 








Destroys 
Trichomona 
in 15 seconds 





Far faster than most systemic medication, it acts 
on the trichomonads directly. It penetrates the vaginal 
creases and folds; cleanses and dissolves mucinous 

« material; and prevents buildup of microorganisms. 

Relief from itching, burning, leukorrhea and malodor is 
almost immediate. 





For mixed vaginal infections 
(or when douching is not advisable): 


VAGISEC Plus Suppositories 


mended dosage and administration. 


VAGISEC Liquid Douche/VAGISEC PLUS Suppositories 


It is VAGISEC in a form that combines a proved 
trichomonacide with effective antibacterial action against 
susceptible strains of staph, strep and coliform organisms? 
Adherence to treatment regimen is important 

for control. Please see following brief summary for recom- 


Contraindications: Douching is not recommended during pregnancy. VAGISEC Liquid 
Douche and VAGISEC PLUS Suppositories are spermicidal and should not be used on 
days when the patient is trying to conceive. Precautions: Therapeutic Treatment 
Recurrence of vaginitis often indicates extravaginal foci or infection in cervical, vestibular 
and urethral glands, etc., or reinfection by the sexual partner During treatment, patient 
should refrain from intercourse or the partner should wear a p ophylactic. To prevent flare- 
ups after completion of therapy and for continued vaginal cleanliness, the patient is 
advised to continue with VAGISEC Liquid as a regular douche, but no more than twice 
weekly unless otherwise directed by physician. Side Effects: No significant side effects 
reported to date. Any minor irritation is alleviated by discontinuance of douche for 
a single day. Administration and Dosage: Office Treatment (Adult): For the treatment of 
vaginal trichomoniasis and mixed vaginal infections, best results are obtained by scrub- 
bing the vagina with VAGISEC Liquid, diluted 1:100, by the physician in the office: 3 scrubs 
the first week, 2 the second. A suppository is inserted after each office scrub in the Liquid; 
Suppository regimen. Patient should be instructed to continue treatment at home. Home 
Treatment: Liquid/Suppository regimen: In all instances, the combination douche and Sup- 
positories are recommended for home use. The usual home treatment is VAGISEC Liquid 
in the morning, followed by a VAGISEC PLUS Suppository inserted deep in the vagina and a 
second suppository inserted in like manner at bedtime, daily, for a period of 14 days. For 

* those physicians who feel it important to treat the patient through the complete 


menstrual cycle, the Liquid/Suppository regimen may be continued through- uto "up n 


out the month. It is advisable to continue treatment through two menstrual peri- 

ods. Treatment should be omitted the night and morning preceding an office 

visit. Patients should be reexamined 3 days after home treatment has been dis- 

continued. The full course of therapy must be completed to eliminate the infecting 
microorganisms from the vagina. In chronic or stubborn cases, therapy may be re- 

peated with no interval between courses. During treatment, patient should refrain from 
intercourse, or the partner should wear a prophylactic. No patient should be considerec 
cured until vaginal smears or cultures, taken at monthly intervals for two months following 
treatment, show absence of trichomonads and a return to the normal vaginal flora 

How Supplied: VAGISEC Liquid — 4 oz. plastic bottle. VAGISEC PLUS Suppositories— box 
of 28 3-gram suppositories, foil-wrapped, with inserter. Federal law prohibits dispensing 
VAGISEC PLUS Suppositories without prescription. More detailed professional information 
available on request 


* SEM photographs from S.T.E.M. Laboratories, Inc.. 


Kansas City, Missouri 64127 


1. Davis, C.H.: JAMA 157:126, 1955. 2. Davis. C.H. and 
Grand, C.G.: Am. J. Obst. & Gynec 


3. Abruzzi, W.A.: West. Med. 3:44, 1962 
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SEM photo* shows trichomonad 
before treatment with VAGISEC 
Liquid Douche (orig. mag. 2KX) 


15 seconds after treatment, 
photo shows cell wall.destruction 
and loss-offiagella (orig. mag. 5KX) 
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LIQUID CONCENTRATE 


SUPPOSITORIES 





9-aminoacridine HCI 6 mg. 

Polyoxyethylene nonyl phenol 5.25 mg. 
Sodium edetate .66 mg. 

Sodium dioctyl sulfosuccinate 0.07 mg. in a 
polyethylene glycol base containing glycerin 
and citric acid 


Anettecttve 


nonhormonal contraceptive 
answers these concerns: 


“Pm worried about “I can’t use 


taking the pill. an IUD.” 





If she finds her contraceptive difficult —or 
feels 1: might be dangerous—she may not use 
it. That’s probably why an increasing 
number of physicians are recommending 
ENCARE OVAL. So simple, it actually 
encourages the regular use necessary for 
effectiveness. And ENCARE OVAL, is free 


from systemic side effects. 


A new level of convenience 
ENCARE OVAL is smooth and small 
for quick, easy insertion without applicators 
or devices. Each oval is individually pack- 
aged for discreet portability. Spermicidal 
protection occurs ten minutes after insertion 
s ae and lasts for two hours. Because ENCARE 
"The diaphragm IS just OVAL may be inserted in advance, it need 
5 not be interruptive. 
COO much tr ouble. A high level of effectiveness 
ENCARE OVAL contains a pre-mea- 
sured dose of the potent spermicide nonoxy- 
nol-9 to immobilize sperm on contact. 
Introduced into the vagina as a solid insert, 
the oval gently effervesces in situ, dispersing 
a spermicidal foam across the cervical os. 
This provides highly reliable spermicidal pro- 
tection against pregnancy, when properly 
used. However, no contraceptive method 
provides an absolute guarantee against 
becoming pregnant. 


For all her fertile years 
Since ENCARE OVAL contains no hor- 
mones, ıt does not disrupt body chemistry. 
Thats why it is a rational alternative when 
contraceptive choice is influenced by health, 
age or maturity of patient. For patients in 
whom: pregnancy is contraindicated or poses 
a special risk, the contraceptive program 
should be individualized by the physician. 
As ENCARE OVAL effervesces there 
may be some sensation of warmth; however, 
this should not be a cause for concern, Burn- 
ing and/or irritation of the vagina 
or penis has been reported in a 
limited number of users of 
vaginal contraceptives con- 
taining nonoxynol-9, including 
ENCARE OVAL. If this 
occurs, product use should be 
discontinued. 


Encare 
Oval 


EITL Eaton-Merz Laboratories. Inc: 


Distributed by Eaton-Merz Laboratories. inc. 
Manufactured by Norwich Pharmacal Company 
Civision of Morton-Norwich Products. Inc.. 
Norwich, N.Y. 13815 





Now, the pregnancy test you've heard and 
read about...from Wampole Laboratories, 
leaders in pregnancy testing. 


BIOCEPT- 


Can detect pregnancy earlier than 
any other routine pregnancy test 


Radioreceptor assay (RRA): a test worthy 
of the most exacting clinical demands on 
pregnancy testing. 


In suspected ectopic pregnancy, levels of HCG are all too often 
below the sensitivity of conventional tube and slide pregnancy tests. 
Biocept-G detects as little as 0.2 LU. HCG/ml of serum, in less than one 
hour. (With Biocept-G, the lengthy incubation times associated with 
radioimmunoassay (RIA) for HCG have been reduced to a mere 30. 
minutes.) | | 


Before menstrual induction or abortion, the increased sensitivity 
of RRA can help eliminate instances in which these procedures are - 
performed on patients who are not actually pregnant. Biocept-G detects 
pregnancy earlier than currently available immunological pregnancy 
tests and is less subject to nonspecific immune reactions, a possible 
cause of false positives. 


Before surgery, certain diagnostic procedures and drug therapy, 
the strictest standards of medical practice would require that pregnancy 
be ruled out. With current immunological pregnancy tests this has been 
an unrealistic goal, since acceptable sensitivity is achieved only one to 
two weeks after the missed menses. 

In contrast, RRA can detect pregnancy even before the first aed 
menses. In various studies, the accuracy of RRA ranged from 98% 
to 100%, depending on the type of patients being tested." The higher 
degree of accuracy—100% in one study—was obtained at the time of the 
first missed menses in women with normal pregnancies.? 

The potential for earlier detection may make Biocept-G the preg- 
nancy test of choice in suspected ectopic pregnancy, before menstrual 
induction or abortion, before surgery, certain diagnostic procedures and 
drug therapy, even for routine screening on hospital admission. 


References: (1.) Data on file, Wampole Laboratories. (2.) Landesman, R., Saxena, 
B.B.: Fertility Sterility 27:357-368, 1976. 


*Results must be interpreted with caution in patients in menopause or postmenopause 
and in those with serum levels of HCG for reasons other than pregnancy 
(choriocarcinoma, hydatidiform mole, chorioepithelioma). 


Wampole Technical Service: 800-257-9525 (toll free) 
(In New Jersey, call collect 609-655-1100) 


à Wampole Laboratories, Dist. 
$D Div. of CarterWallace, Inc. 
a Cranbury, New Jersey 08512 





Artist's interpretation of conception 
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before their time. 


Oophorectomy: frequent, severe hot flushes...drenching night sweats: the classic 
symptoms of the menopause years before their time. 

This is the predicament of many women in their late thirties or early forties 
undergoing oophorectomy: the classic symptoms, in their most acute form, overnight. 
And, unfortunately, surgical removal of the ovaries often precipitates symptoms 
which are more severe than those seen with the gradual decline of estrogen levels in a 
physiological menopause. 

For most women, prompt relief can begin within days of surgery with 
PREMARIN (Conjugated Estrogens Tablets, U.S.P.). PREMARIN can promptly restore 
adequate estrogen levels to control significant vasomotor symptomatology. ..tide the 
patient over the period of physiologic adjustment until symptoms subside 

And later, if long-standing estrogen deficiency results in atrophy of vaginal 
tissue, PREMARIN can provide specific, prompt relief of the vaginal dryness and 
irritation which can predispose to infection, dyspareunia and itching, by restoring the 
vaginal mucosa to a ites more normal state. 

PREMARIN. When significant menopausal symptoms appear overnight... 
or over time. 


surgical menopause... 
definitive treatment 
for definitive symptoms 


PREMARIN’ 


(CONJUGATED ESTROGENS 
TABLETS,U.S.P) OBTAINED. 


EXCLUSIVELY FROM 
NATURAL SOURCES 


For a summary of recent data on the postmenopausal 
administration of exogenous estrogens and associated risks, 
40 see Boxed Warning in Prescribing Information. 
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AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 





1 PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.'-? This risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that ineidence 
rates of endometrial cancer have increased sharply since 1969 in eight differemt areas 

. of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last 

. decade.‘ The three case control studies reperted that the risk of endometrial cancer in 
estrogen users was about 4.5 to 13.9 times greater than in nonusers. The risk appears 

| to depend on both duration of treatment’ and on estrogen dose: In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms, the-owest 
dose that will control symptoms should be utilized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 

. continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
Continuous administration;? it therefore appears prudent to utilize such a regimen. 

. Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diaenostic 
measures should be undertaken to rule out malignancy. There is no evidence & pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 


_ | 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 


The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increasedirisk of 


: P | developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
`. | rares5 This risk has been estimated as not greater than 4 per 1000 exposures." 
| Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 


been found to have vaginal adenosis,®-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 


_ | Precursors of malignancy. Although similar data are not available with the use o! other 
.| estrogens, it cannot be presumed they would not induce similar changes. Several re- 
- | ports suggest an association between intrauterine exposure to female sex hormones 


and congenital anomalies, including congenital heart defects and limb reduction 
. defects.'3-'6 One case control study'® estimated a 47-fold increased risk at limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 


- | hormone withdrawal tests for pregnancy, or attempted treatment for threatened-abor- 


. tion). Some of these exposures were oni short and involved only a few days oftreat- 

| ment. The data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. In the past, female sex hormones have been used dur- 

| ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 
.| able evidence that estrogens are ineffective for these indications, and there is ro evi- 
dence from well controlled studies that progestogens are effective for these uses. If 

. PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 


— | this drug, she should be apprised of the potential risks to the fetus, and the advisability 


of pregnancy continuation. 


— DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 


LO 


contains a mixture of estrogens, obtained exclusively from natural sources, blended to 


. represent the average composition of material derived from pregnant mares’ urine It con- 


tains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 
Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression, which 


2v]. ‘might occur during menopause, and they should not be used to treat these conditions.) 


2. Atrophic vaginitis. 
3. Kraurosis vulvae. 
4. Female hypogonadism. 
5. Female castration. 
6. Primary ovarian failure. 
7. Breast cancer (for palliation only) in appropriately selected women and memwith 
metastatic disease. 
8. Prostatic carcinoma — palliative therapy of advanced disease. 
9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
| strated that the incidence of significant painful engorgement in patients not recewing 
. Such hormonal therapy is low and usually responsive to appropriate analgesic or ether 
. Supportive therapy. Consequently, the benefit to be derived from estrogen therapy for 


2 this indication must be carefully weighed against the potential increased risk of puer- 


peral thromboembolism associated with the use of large doses of estrogens.'?.* 
PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 
ING PREGNANCY AND !TS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 


| BOXED WARNING). 
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- dependent neoplasia. 3. Known or suspected pregnanc 
- 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic 
. disorders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 


y" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classificaticn of 
this indication requires further investigation. 





-. CONTRAINDICATIONS: Estrogens should not be used in women (or men) with anyof the 
. following conditions: 1. Known or suspected cancer of the breast except in appropriately 


selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
(See Boxed Warming). 


associated with previous estrogen use (except when used in treatment of breast or 
postati: malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent 
-study has raised this possibility.'* There is a need for caution in prescribing estrogens for 


& Leah with a strong family history of breast cancer or who have breast nodules, fibroeystic 


disease, or abnormal mammograms. A recent study has reported a 2- to 3-fold incresse in 

the risk of surgically confirmed gallbladder disease in women receiving postmenopausal 
< estrogens." 

. Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 

used to treat prostatic or breast cancer or postpartum breast engorgement; it hassbeen 


_ Shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 


cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and 


. Optic neuritis have been reported in oral contraceptive users.3'?? An increased rsk of 


ostsurgery thromboembolic complications has also been reported in users of ora! con- 


. traceptives.33.34 If feasible, estrogen should be discontinued at least 4 weeks before surg- 
ery of the type associated with an increased risk of thromboembolism, or during perieds of 


prolonged immobilization. Estrogens should not be used in persons with active throm- 
bophlebitis, thromboembolic disorders, or in persons with a history of such disorders in 


association with estrogen use. They should be used with caution in patients with cerebral 
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f 2a i La rge do 5 ð Mg c« i j te per day), 
treat cancer of the prostate and breast, have been shown?5 to 

fatal myocardial infarction, pulmonary embolism and throm- 

bophlebitis. When doses of this size are used, any of the thromboembolic and thrombotic 

adverse effects should be considered a clear risk. . 
Benign hepatic adenomas should be considered in estrogen users having abdominal 

pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma 

has been reported in women taking estrogen-containing oral contraceptives.%* Increased 
blood pressure may occur with use of estrogens in the menopause?” and blood pressure 

Should be monitored with estrogen use. A worsening of glucose tolerance has been 

observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 

patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 
tients with breast cancer and bone metastases. 

ECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. Conditions influenced by fluid retention 
such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.?? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use, The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
ee associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding mm (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 
ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; 
chloasma or melasma which may persist when drug is discontinued; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of cor- 
neal curvature; intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 

females. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 

ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 

associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonad:sm — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days' duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of idee i therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. _ 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bleeding occurs before this regimen is concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 
four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
Bonon vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 —Each purple 

tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 

1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 —Each red 

tablet contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 

868 —Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1.Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 1975. 

2. Smith, D.C., et al: N. ree J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al.: N. Engl. J. Med. 

294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 

A.L. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 

285:390-392, 1971. 7. Lanier, A., et al.: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al.: 

Obstet. Gynecol. 40.287 -298, 1972. 9. Herbst, A., et a/: Am. J. Obstet. Gynecol. 178:607-615, 
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On retroversion of the uterus 


WILLIAM HUNTER 
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i 
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atthe fame Ume by irying to draw down 
the upper part.of “the vagia, which was 
, eonfiderably retraQed from its natural fitu- 
ation, But thefé attempts were all in vain: 
thé lécame weaker every hour, and died 
on the Monday following. 

On J'edncklay we were allowed to open 
the body. Upod cutting into the abdomen, 
we. found the bladder amazingly difiended 
with urine, and filling up almott the whole 


anterior repione.of the abdomen, Hike the ` 


uterus in the Inft-manths of pregnancy. 
When the uriric was-difcharged by opti 
ing the bladder, we obíeeved that the lower 


part of the bladder, which is united with : 
the nag ina. and egwi werh and into 


which the urcterr are infected, was raifed 
wp as high as the brim of the pelvis, by a 
large round tumor, (viz. the uterzi) which 
entirely filled ap the whole cavity of the 
pelvis. We then paffed a catheter up tht 
waging, aad obferved, that it railed up the 
ladder at the wp of the tumor; a demone 
fieation that thé upper end of the pagina, 
and confequently the: os ultri, was firunted 
there: and, upon making a erucial incifion 

nm 


Medical Obfervations and Inquiries, 405 


H through the bladder and vagine at that. 


place, we found that. it actüslly was fo, 


M The os uteri made the Summit of the tumor 


: upon which the bladder refted, and the 


` B fuudns uteri was taracd down towards the 
E boos coceygis aad dxus. The nirus, in that 
M retrowerted flate, was grown fo large, and ^ 


H thence fo wedged in the: peleis, that we 


| '&À could not take it out till'we tad cut tlupugh 
| the fympbyfis of the offa pabsr, and torn thofe 


"i bones confiderably under to enlarge the 


ij {pace within the bones of the pelvis, &e, Sz. 


Te is hard to fay what wag che caule of this 


unfortunate ‘pofition of the womb; for I. 


M cannot think it was the effect. of a ieit 
4 Whatever was the ¢aufe, bad'the cafe been 
j| known foon after the unnatural (ituxtion of 
3 the uteri took place, that part might have 
f been eafily replaced by the method above- 
H mentioned. But whenever the impreg~ 
i mated uterus is once thrown into that ure 


# ratural pofition, and continues in it ome ' 


M dme; it, will probably always remain fo, 
d unlefs reduced by ait befote it becomes fo 
] bulky as to be locked in the gralp of the 


i pelvic: and, in proportion as this procch 
BDa3 advances, 


William Hunter’ apparently coined’ the term “retro- 
version” of the uterus and described a case in his lec- 
tures to students in 1754. In an appendix to the case 
report by John Lynn (Med. Observ. Inq. 4: 388, 1771), 
Hunter first described the condition in a young pri- 
migravid woman. When she was about four or five 
months pregnant, the uterus became incarcerated. She 

. after a fright, was taken ill, and could not, without 
great difficulty, go to stool or make water." Over a 
period of several days these functions ceased entirely. 
More than a week after the onset of symptoms Hunter 
was called into consultation. He wrote: ". .. we placed 
her upon her knees and elbows, with her head and 
shoulders as low as possible. Then I introduced one 
hand into the vagina, and two fingers of the other into 
the anus, and endeavoured to replace the uterus, by 
pushing it up with the two fingers, and at the same 
time, by trying to draw down the upper part of the 
vagina, which was considerably retracted from its natu- 
ral situation. But these attempts were all in vain: she 
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became weaker every hour, and died on the Monday 
following," Hunter then described the findings at au- 
topsy: “The os uteri made the summit of the tumor 
upon which the bladder rested, and the fundus uteri 
was turned down towards thé os coccygis and anus. 
The uterus, in that retroverted state, was grown so 
large, and thence so wedged in the pelvis, that we could 
not take it out till we had cut through the symphysis of 
the ossa pubis, and torn those bones considerably 
asunder, to enlarge the space within the bones of the 
pelvis, &c. &c. It is hard to say what was the cause of 
this unfortunate position of the womb; for I cannot 
think it was the effect of a fright. Whatever was the 
cause, had the case been known soon after the unnatu- 


ral situation of the uterus took place, that part might 


have been. easily replaced by the method above men- 
tioned. But whenever the impregnated uterus is once 
thrown into that unnatural position, and continues in it 
some time, it.will probably always remain. so, unless 
reduced by art before it becomes so bulky as to be 
locked in the grasp of the pelvis. . . ." Regarding alter- 
native treatment he speculated: ‘ ‘Whether it would not 
be adviseab.e in such a case, to perforate the uterus 
with a small trocar, or any other proper instrument, in 
order to discharge the liquor amnii, and thereby to 
render the uterus so small and so lax, as to admit of 
reduction? 1f other methods should fail, I think such 
an operation should be tried." Hunter then described 
several other cases of incarcerated retroverted uteri, 
but in a less advanced state, in which the uterus was 


successfully repositioned follówing bladder cathe- 


terization and an enema. He pointed out that this was 
not an uncommon problem: “...it happens fre- 
quently, anc yet that a number T practitioners know 
but little of i:; so little indeed, that, as you well know, in 
this town, within these two years last past, two pregnant 
women lost their lives by this accident, without the 
cause of their complaints being discovered till after 
death . . . in both of these instances, experienced prac- 
nonet: failed; and saw with regret in the dead body, 
what they might have easily cured in the living, if they 
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had made a very obvious discovery in proper time.” 

Three years later, in his magnificent folio Anatomia uteri 
humani grovidi tabulis illustrata . . . (Birmingham, 1774, 
J. Baskerville), Hunter illustrated the persistently en- 
trapped retroverted uterus from this initial case report. 
Hunter returned to this subject with the publication of 
his “Summary remarks on the retroverted uterus” 

(Med. Observ. Ing. 5: 388, 1776), which followed a 
series of reports of five cases by J. Hooper (Med. 
Observ. Ing. 5: 104, 378, 1776), W. Bird (Med. Observ. 
Inq. 5: 110, 1776), and M. Garthshore (Med. Observ. 


Inq. 5: 381, 1776). Speculating on which kind of pelvis. . 


would be most prone to a retroverted uterus he wrote: 
“That pelvis which is most capacious below and nar- 
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rowest above, will be the most disposed to such disor- 


- ders....” He also noted that despite publications on 


the subject, women continued to die with their physi- 
cians, apparently unaware of this entity, treating them 
conservatively with catheterization and enemas. He 
concluded: “...must -we not presume that every 
woman is in danger, who has a retroverted uterus? And 
when we can easily, at once, remove her pain, and put 
her into a state of security, can it be adviseable to be 
passing the catheter for days and weeks together, till 
the uterus recovers itself, even if we could be sure that 
this would happen?” (Illustration courtesy of the Na- 
tional Library of Medicine.) 
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Diagnosis and management of pregnancy by the 
radioreceptorassay of human chezionic gonadotropin 


BRIJ B. SAXENA, Pu.D. 
ROBERT LANDESMAN, M.D. : 
New York, New York 


The radioreceptorassay (RRA) of human chorionic gonadotropin (hCG) has provided to the 
clinician one of the most sensitive, rapid, and reliable tests for the dagnosis and 
management of pregnancy. Since the "receptor" recognizes only tre native form of the 
hormone, the RRA combines the specificity of the bioassay and the sensitivity of the 
radioimmunoassay. The accuracy of the RRA has been demonstrated in more than 10,000 
pregnancy tests performed in our laboratory. The "yes and no" preznancy kit based on the 
RRA of hCG (Biocept-G, Wampole Labs., Cranbury, New Jersey) rrovides a sensitivity of 
200 ml.U. of hCG per milliliter, which is approximately sixfold great= and considerably 
more reliable than the available hemo- and latex-agglutination tests in the detection of early 
pregnancy. The quantitative RRA of hCG with a sensitivity of 6 ml.L. per milliliter can 
detect normal pregnancy one week after documented ovulation and is nearly 100 per cent 
accurate around the time of the first missed menstrual period. Serur1 hCG levels that are 
twofold greater than those encountered in normal pregnancy at four to eight weeks’ 
gestation indicate twin pregnancy, which has been confirmed at eight to ten weeks by 
sonography. The quantitative RRA of hCG can also determine the quality of the pregnancy 
as well as predict ectopic pregnancies, threatened abortions, spontaneous abortions, and 
occult pregnancies. Thus, the RRA of hCG has become an invaluaze aid to the clinician in 
providing better obstetric care with reduced morbidity in abnormal pregnancies. Similarly, 
early and reliable confirmation of pregnancy has permitted the perfomance of miniabortion 
before seven weeks of pregnancy and has eliminated such procedures in the absence of 
pregnancy. Likewise, the RRA of hCG has provided a rapid, highly sensitive, and useful 
marker in the detection of trophoblastic disease and ectopic tumors. (AM. J. OBSTET. 
GYNECOL. 131: 97, 1978.) | 


THE LABORATORY DIAGNOSIS of early pregnancy 
was based on the detection of human chorionic 
gonadotropin (hCG) which began 50 years ago.! The 
` developments in pregnancy tests have been directed 
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toward the improvement of sensitivity and specificity as 
well as speed, simplicity, and reduced cost. The preg- 
nancy zest techniques can be divided into four cate- 
gories, which include: (1) bioassays with the use of ir- 
tact arcmals, (2) immunologic methods with hemo- or 
latex-agglutination, (3) radioimmunoassay (RIA) re- 
quiring the labeled hormone and antiserum, (4) 
radioreceptorassay (RRA) requiring labeled hormone 
with b:ological activity and the "specific receptor.” The 
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Table I. Comparison of RIA and RRA 


` RIA RRA 
Assay of Antibody to Plasma mem- 
hCG-8 branes of bo- . 
vine corpora 
lutea 
Reagents PSI-hCG 1257-hCG* 


hCG standard hCG.standard 
Serum samples Serum samples 


Incubation time 24-72 hr.t 15 min. 
Sensitivity (n1.U./ml.) 6 6 
Earliest detection of hCG 6-9 6-8 


following documented 
conception (days) 


*In RRA °I-hCG with 90 per cent of the original biological 


activity was required. 


TFor sensitivity equal to that of RRA, an incubation period 
of 24 to, 72 hours was required in the RIA system. 


continued improvement in the detection of .hCG has 
been mainly due to its purification and the elucidation 
of the amino acid sequence of its hormone-nonspecific 
a-subunits and hormone-specific &-subunits.^ * The 
bioassay of hCG, as the first generation of pregnancy 
tests, was described in 1927, by Aschneim and Zondek! 
in mice, by Friedman^* in rabbits, and by Frank and 
Berman? as. well as by Kupperman and associates? in 
rats. The bioassay involves the injection of urine or 
serum into the intact animal. Ovarian hypertrophy, 
hyperemia, and/or hemorrhage are used as the end 
points of the assay. Subsequent change in species of 
animals reduced the time for the hCG determination 


with little change in sensitivity. For example, another - 


bioassay was developed by Galli-Mainini? in the male 
toad, in which injections of the serum or urine contain- 
ing hCG caused the discharge of sperm in the urine 


within one to five hours. The speed and the fact that, 


the toads could be reused was advantageous. However, 
the maintenance and continuous supply of animal col- 


onies proved too costly. Unrecognized disease or infec- - 


uon in the animals also interfered frequently with the 
accuracy of the tests. By 1960, sufficient purification of 
the hCG molecule had been achieved so that a potent 
anti-hCG serum could be raised in rabbits. The binding 
of hCG to red cells and latex particles provided: the 
basis of the hemo-and latex-agglutination tests, which 
were independently developed by Wide and Gemzell® ? 
and Brody and Carlstróm.!* ! These immunologic 


tests provided the second generation of pregnancy 


tests. The cost and the time of performance of the tests 
were reduced. However, the sensitivity of the im- 
munologic tests did not significantly increase above that 
of the bioassays. The biological and immunologic 
pregnancy tests provided a sensitivity of 500 to 1,500 
I.U. of hCG per liter, and pregnancy could be detected 
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six weeks after the last menstrual period with 95 per 
cent accuracy. The hemo- and latex-agglutination tests 
also improved the clinical availability of pregnancy test- 
ing. However, a large number of early normal preg- 
nancies (prior to six weeks), threatened and missed 
abortions, 50 per cent of ectopic pregnancies, and 
trophoblastic tumors, where the levels of hCG were less 
than 500 mlI.U. per milliliter, were not detected.” 
From a practical, clinical. point of view, the well- 
informed patient whose menstrual period was a week 
late had no rapid, practical laboratory method to detect 
or refute the presumption of pregnancy. The clinician 
had no reliable physical signs to depend upon and 
could only ask the patient to return one week later and, 
even at that time, the hemo- and latex-agglutination 
tests might be negative or yield false results. The lack of 
a documented time of ovulation also frequently com- 
plicated the detection of pregnancy and often resulted 
in a false negative result at six weeks. 

The introduction of RIA techniques by Yalow and 
Berson?? and the availability of highly purified hCG for 
labeling with radioisotopes resulted in the development 
of the RIA for hCG with a sensitivity of 6 I.U. per liter. 
The cross-reaction of hCG and luteinizing hormone 
(LH) was overcome by the use of an antiserum raised 
against the hormone-specific f-subunit of hCG, by Vai- 
tukaitis and associates. The RIA of hCG required 48 
to 72 hours of incubation. The development repre- 
sented the third technical advance to refine further the 
measurement of hCG and provided an extremely valu- 
able tool in research. However, for rapid performance 
and for frequent and multiple testing, the assay was 
impractical because of the prolonged time of incuba- 
tion. The nonuniformity in the sensitivity and speci- 
ficity of the antibody in the estimation of varying levels 
of hCG in the same serum samples required extreme 
caution in the comparison of the interlaboratory data, 
especially when low levels of the hormone were pres- 
ent. The modification of the RIA as a solid-phase 
technique? speeded the performance but resulted in 
the loss of sensitivity and reproducibility, as it required 
excessive amounts of valuable antiserum. Frequently, 
nonspecific immune responses were also encountered. 
Hence, RIA of hCG so far has not been available as a 


rapid pregnancy test for general clinical use in early 


pregnancy. It may be emphasized that the specificity of 
the measurement implies not only the lack of cross- 
reaction with the undesirable hormones but also, more 
importantly, the lack of nonspecific interference with 
the immunoreactive subunits or fragments cf those 
hormones. In view of the heterogeneous nature of an- 
tibodies, highly specific RIA requires rigorous selection 
and characterization of the antibodies. 
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In 1974, the introduction of the RRA for hCG 
provided the latest advance in pregnancy testing. The 
"receptor" in the plasma membranes of bovine corpora 
lutea provided a biospecific binding protein for the 
biologically active, intact hCG molecule.'* The receptor 
does not recognize the subunits or fragments of hCG. 
The high affinity of the receptor for binding to the 
hCG molecule reduced the total period of incubation to 
15 minutes. The “receptor” is in a solid phase and can 
be separated by a simple centrifugation step to yield 


the quantity of the bound labeled hormone. The entire 


assay could thus be completed within one hour with a 
sensitivity of 6 L.U. per liter. Thus, the RRA combined 
the sensitivity of the RIA and the specificity of the 
bioassay. A comparison of the RRA with the RIA is 
shown in Table I. 

The RRA does not discriminate between hCG and 
LH; however, the receptor has an affinity at least 
threefold higher for binding to hCG as compared to 
LH. There is also no increase in basal levels of LH 
during pregnancy, and the RRA is performed in the 
presence of serum from the luteal phase of nonpreg- 
nant subjects, to compensate for the basal levels of LH. 
The midcycle surge rarely rises above 200 mI.U. per 
milliliter. Hence, in the adaptation of the RRA asa "yes 
and no" pregnancy test on day 10 after conception, a 
control serum containing 200 mI.U. of hCG per millili- 
ter is used to avoid any interference with the midcycle 
LH surge or sudden spurts in LH levels during the 
luteal phase. Because of the short half life of LH, any 
unexpected rise in LH can be ruled out by the repeti- 


tion of the assay on the following day, particularly dur- 


ing premenopause or ovarian failure. À declining value 
usually represents LH; a plateauing value in the 40- or 
50-year-old women will indicate premenopause. ‘A 
rapidly rising level is associated with pregnancy, 
provided choriocarcinoma, hydatidiform mole, and ec- 
topic tumors are ruled out. With these stipulations, a 
diagnosis of pregnancy that is almost 100 per cent ac- 
curate can be obtained at the time of the first missed 
period. Rarely, RIA for hCG with the use of the anti- 
- serum to the -subunit may be required to resolve the 
question. From 1974 to 1977, more than 10,000 RRA's 
have been performed in our laboratory for the diag- 
nosis of pregnancy. During a three-year trial, the 
superiority of the RRA, in its efficacy, specificity, speed, 
and reproducibility in the detection of pregnancy, over 
the routine latex- and hemo-agglutination procedures 
has been demonstrated. The assay 1s now being per- 
formed on a routine basis by the Central Clinical Lab- 
oratory at the New York Hospital-Cornell Medical 
Center, The high standard of performance of the RRA 
as a pregnancy test was also confirmed in clinical trials 
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^ HORMONE ~ RECEPTOR COMPLEX 


Fig. 1. Top: The hormone (hCG) and its radioactive form 
have equal affinity of binding to the receptor; hence, when 
present together, they compete with each other for binding to 
the receptor. Bottom: Since the hormone in the serum and 
the radioactive hormone have the same affinity of binding +o 
the receptor, fewer radioactive hormone molecules are bound 
to the receptor; hence, the hormone receptor complex has less 
radioactivity. This change in radioactivity indicates the pres- 
ence of hCG in the serum and, thus, pregnancy. 


at the universities of Southern California, Louisvills, 
Pittsburgh, and Harvard and at Downstate Medical 
Center of New York State University. In December, 
1976, on the basis of the data of the clinical trials, tre 
pregnancy test was approved by the Food and Drvg 
Administration, Washington, D. C., and it was released 
in April, 1977, as a commercial kit.* 

The development of quantitative RIA and RRA of 
hCG permitted the detection of hCG as early as one 
week after documented conception!? ' !9 and has 


*Biocept-G, Wampole Labs.,'subsidiary of Carter-Wallace, 
Inc., Cranbury, New Jersey. 
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Fig. 2. Computer output of the logit-log plot of the dose-response curve of the RRA of hCG. HGH, 
human growth hormone in serum from acromegalic patients; TSH, thyroid-stimulating hormone in 
serum from hypothyroid patients; PRL, prolactin in serum from women with postpartum lactation. 


revolutionized the management of the first trimester of 

pregnancy. For example, detection of ovulation to 

document the accurate dating of pregnancy,’® early 
P4 


prediction of ectopic pregnancy,” early prediction of 


threatened abortion,” detection of multiple gestation,” 
and early diagnosis and more effective management of 
choriocarcinoma,” hydatidiform mole, and malignant 
ectopic tumors?' ?* have become realities. Early, 
specific, and rapid detection of pregnancy has virtually 
eliminated early abortions in the absence of preg- 
nancy,” helped to further protect the embryo from 
radiation and surgery during early gestation," drasti- 
. cally reduced doubt and anxiety of rape victims, facili- 
tated the management of infertility,'* improved the ac- 
curacy of artificial insemination, and provided means 
to evaluate contraceptive agents that do not prevent 
ovulation." The application of RIA and RRA has 
provided an effective research tool for the determina- 
tion of pregnancy wastage during early implantation” 
and for the evaluation of the specificity of antibodies 
obtained from women immunized against hCG-f to 
achieve contraception,” as well as for animal breeding 
and laboratory experiments.?? 

The high binding affinity of gonadal receptors is 
consistent with the ability of the receptor to concentrate 
"hormones from low levels present in the peripheral 
circulation. The specific binding sites for hCG in the 
plasma membranes of cow corpora lutea!? have been 
used in development of a rapid, sensitive, and bio- 
specific RRA pregnancy test. The plasma membranes 


from bovine corpora lutea are isolated in large quan- 
tities by the use of zonal ultracentrifugation in sucrose 
density gradient.?? The principle of RRA is shown in 
Fig. 1. For RRA it is essential that the labeled hormone , 
is biologically identical to the unlabeled hormone. The 
uniform introduction of one atom of radioactive iodine 
per mole of hormone tn a stable atomic substitution 
does not affect drastically either the biological activity 
or the receptor binding ability of the labeled hormone. 
For this assay, a milder procedure, such as the lac- 
toperoxidase method,” is used for the iodination of 
hormones to yield specific activities in the range of 30 
to 35 wCi per microgram with 80 to 90 per cent of 
biological activities. The gonadotropin binding to the. 
receptors is rapid, and at 37° C. steady states are ap- 
proached within 15 to 30 minutes. l 

The logit-log transformation of the dose-response 
curve of the RRA of hCG is given in Fig. 2. In the 
presence of normal serum, the sensitivity or the lower 
limit of detection of hCG in the RRA is 50 pg. or 0.6 
mlI.U. of hCG, with a precision of +10 per cent and 
interassay variation of +15 per cent. Various dilutions 
of serum of a pregnant woman yielded a slope parallel 
to that of hCG, confirming the validity of the assay. 
There is little cross-reacüon with thyroid-stimulating 
hormone, hCG, or prolactin in the RRA of hCG-LH. 

The RRA may be ápplied in the detection of LH and 
hCG in both the serum and urine.” A 1 ml. amount of 
urine from the morning sample or from a 24 hour 
sample is mixed with 50 mg. of Sephadex G-25, shaken 
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FLOW CHART FOR PATIENT SERUM 


Patient 125 Distilled Centrifuge Count 
Tube No. Sarum T HhCG b Incubate P. Water ax Aspirate 3 Precipitate 
' * 
3 100 pl 100 pl Tubes in ' Add 1.0 ‘al Gerlrilige Count the pre- 
4 37°C water- | chiled 2000-5000 rpm | cipitates ina 
5 |. 10u [| 10 bath for 30 distilled water for 15 minutes gamma counter 
minutes to each tube Aspirate or for one minute 
6 100 00 — | decant super- Record cpm for 


Fig. 3. Flow chart fot the performance of "yes and no" Biocept-G pregnancy test. 


for one hour in the cold, and centrifuged at 5,000 


r.p.m. in a refrigerated centrifuge. The supernatant is 
stored at —20* C. until analyzed by the RRA. For the 
standard, urine is obtained from nonpregnant women 
during the follicular phase. A mean midcycle LH surge 
of 48 ng. per milliliter was detected in three subjects. In 
four pregnant subjects a secondary rise representing 
hCG was detected between eight and 10 days after the 
LH surge; and by day 16, the hCG levels were in the 
range of those during the midcycle LH surge. Specific 
RIA's of LH and hCG on the same urine sample ver- 
ified the findings of the RRA. However, in the RIA a 
72 hour incubation was required to achieve a similar 
sensitivity, which eliminated their use in clinical 
emergencies. The RRA’s performed on serum pro- 
vided positive recognition six to eight days after the LH 
surge or two days prior to the detection of hCG in the 
Sephadex-treated urine. 

The first kit for the RRA of hCG (Biocept-G) was 
released for marketing by Wampole Labs. in January, 
1977, to provide a simple “yes or no" answer to the 
question of pregnancy. The sensitivity limit of the de- 
tection of hCG was adjusted at 0.2 I.U. per milliliter in 
order to exclude any crossover with LH up to the levels 
encountered at midcycle and thus provide nearly 98 to 
100 per cent accurate diagnosis of normal pregnancy 
10 days following documented ovulation. The reagents 
in the pregnancy kit are stable at room temperature 
and consist of lyophilized '*I-hCG, which is reconsti- 
tuted in distilled water, lyophilized "receptor" in glass 
tubes, and a control human serum standard adjusted to 
0.2 I.U. of hCG per milliliter. 

In Fig. 3 the flow chart for the performance of the 
assay is provided. To the tubes with lyophilized recep- 





Table IZA. Interpretation of Biocept-G test results 


1. Average the counts obtained for the reference control 


tubes 

2. For a positive test on a patient sample, the counts will be 
lower than the average counts obtained with the reference 
control 

3. For a negative test on a patient sample, the counts will be 
higher than the average counts obtained with the refer- 
ence control 


Table ITB. Example of test and results 


Type l 
of sample Counts per minute* 





l " Reference 12,741 
control (averaget — 12,597) 
2 Reference 12,453 
control 
3 Patient 10,321 Positive 
4 Patient 4,279 Positive 
5 Patient 13,922 Negative 
6 Patient 14,145 Negative 
7 Patient 12,380 Borderline 


*These data are presented as illustrations and should no. 
be used for interpretation of results. 


TResu.ts within 2.5 per cent of control average should be 
considered borderline (+315 c.p.m. in the above example). Ir. 
this case, a new sample should be obtained 24 to 48 hour: 
later and tested. 


tor are added the reference or the unknown serum and 
labeled '*I-hCG. After 30 minutes of incubation at 37° 
C., 1.0 ml. of chilled distilled water is added and th= 
tubes are centrifuged at 3,000 r.p.m. for 15 minute:. 
Following the decantation of the supernates, the pre- 
cipitates are counted for one minute in an auto-gam- 
ma counter with approximately 51 per cent of efficiency 


for "5T, The unknowns are compared to the standard 


— — —— MÀÁ oA — 


-—-— - wo om 
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Fig. 4. Comparison of plasma hCG levels in normal pregnancy 
with plasma hCG levels in 15 patients who subsequently ex- 
perienced spontaneous abortion. The day of pregnancy was 
based on the last menstrual period and p usual ingih of 
cycle reported by the patient. j 


Table IIC. Sensitivities of "yes and no” pregnancy 


tests 
Sensitivity 
Test (4.U.1L.) 

Tube tests: 

- Biocept-G (RRA) (Wampole Labs.)* "+ 200 
Accusphere (Organon, Inc.) 750 
Pregnostic (Organon, Inc.) 750 
Pregnosis Placentex (Roche Labs.) 1,000 
UCG-Lyphotest (Wampole Labs.) 1,250 
E.P. T. (Warner-Chilcott Laboratories) 1,2501 

Slide tesis: 

Dri-Dot (Organon, Inc.) 1,500 
Pregnosis (Roche Labs.) 1,500 
Pregnosticon (Organon, Inc.) 1,500 
UCG (Warmpole Labs.) 2,000 
Gravindex (Ortho Pharm. Corp.) 3,500 


*Sensitivity of quantitative ERA and RIA: 0.6 LU. per liter. 
+Estimated. 


(Tables ITA and IIB). For quantitation, several concen- 
trations of hCG standards are included in the assay. A 
quantitative Biocept-G kit is shortly forthcoming from 
Wampole Laboratories. A comparison of sensitivities of 
various pregnancy tests is presented in 1 Table HC. 


Amenorrhea 


More than two thirds of the 10,000 pregnancy tests 
were performed in patients with amenorrhea. These 
tests were usually performed during the 10 days follow- 
ing the first missed period in patients who had negative 
results by hemo- or latex-agglutination methods, in pa- 
tients who had recently stopped using oral contracep- 
tives, in patients who had been following ‘strenuous 
reducing diets, and in those who were under severe 
emotional stress of a large urban environment. The 
RRA for hCG is virtually 100 per cent reliable on the 
day of the first missed period or at four weeks from the 
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last menstrual period in a 28 to 30 day cycle." How- 
ever, the RRA can detect hCG as early as one week 
following documented ovulation.!? False negative re- 
sults can occur if the day of ovulation is delayed. If the 
quantitative RRA is performed during the LH peak, a 
level of 15 to 20 ng. or 180 to 240 mI.U. per milliliter 
may be obtained. A repeat assay after 24 to 48 hours 
will be necessary to confirm or rule out pregnancy. 
During ovulation as well as during the pre- and post- 
ménopausal periods, the RRA may yield LH levels in 
the range of 10 to 30 ng. per milliliter. In these cases, 
a repeat assay is necessary to rule out pregnancy. The 
declining and the plateauing of the hormone levels 
will indicate ovulation and menopause, respectively, 
whereas rising levels of hCG will indicate pregnancy. If 


necessary, it is simpler, more economical, and faster to 


repeat the RRA than to perform relatively more cum- 
bersome and time-consuming tests. 


Spontaneous abortion 


The sensitivity of the RRA of 0.5 ng. or 6 mLU. of 
hCG per milliliter not only has provided nearly 100 per 
cent positive confirmation of pregnancy two to three 
weeks earlier than heretofore possible but also has re- 
vealed many abnormal pregnancies which are indi- 
cated by the levels of hCG that are lower than the nor- 
mal values for that duration of gestation. These preg- 
nancies result in inevitable abortions. In our initial 
study with 15 cases of spontaneous abortions (Fig. 4), 
repeat RRA showed levels half of average: normal 
levels.” 

So far, in more than 100 cases of early threatened 
abortion, in which the normal ascending titers have not 
been shown, spontaneous or missed abortion has been 
the most frequent outcome of the pregnancy. In a re- 
cent study,? 16 patients were identified as potential 
aborters from single low levels of hCG at five to eight 
weeks of pregnancy. At weekly intervals thereafter, 
serum samples were obtained for serum hCG, follicle- 
stimulating hormone, LH, estradiol, progesterone, and 
17- -hydroxyprogesterone determinations. Eight of the 
16 patients with initial low titers of hCG aborted spon- 
taneously prior to 100 days of gestation, a ninth was 
delivered prematurely at 26 weeks and the infant did 
not survive. Three patients continued to have low titers 
throughout pregnancy and were delivered of normal 
infants. In four patients, although the initial titers were 
low, subsequent determinations revealed that the date 
of conception was miscalculated and the slope of addi- 
tional hCG levels coincided with a normal pattern. Of 
the hormones studied, only serum estradiol and pro- 
lactin correlated with the hCG levels and the final out- 
come. The three patients with low hCG levels, who 
were delivered at term, had normal estradiol and pro- 
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lactin levels. This study suggests that consistently low 
hCG levels with low estradiol and prolactin provide a 
more effective prognostic index for potential abortion. 
Multiple determinations of serum hCG, estradiol, and 
prolactin together are of greater value i in the prognosis 
of threatened abortion. 

When the levels of hCG are below 40 ng. or 480 
ml.U., frequently no pathologic findings to indicate 
pregnancy may be detected. Proliferative or secretory 
endometrium may be present without chorionic tissue 
or decidua. In the absence of fetal elements (chorionic 
tissue or decidua) and in the presence of low levels of 
hCG, a repeat assay after a day or so is recommended 
to confirm pregnancy. In such cases RIA of hCG with 
the use of antiserum to hCG- B-subunit may. also be 
used to confirm pregnancy. However, because of the 
prolonged period of incubation to achieve required 
sensitivity, the RIA is of limited practical value in the 
management of threatened abortion. The RRA has 
also detected very early pregnancies that abort before 


the first missed period and have been described as . 


subclinical abortions?* or occult pregnancies? The fre- 
quency of such pregnancies in fertile and unprotected 
women has been estimated to be much greater than 15 
per cent.?? 


Miniabortion 


Mensirual extraction, a simple suction procedure, 
requires no cervical dilatation and can be performed 
prior to the seventh week to terminate pregnancy. In 
the past, this procedure was performed in patients with 
the history of a missed period and unprotected sexual 


exposure without a positive hemo- or latex-aggluti- . 


nation test. However, because of the unreliability of 
these tests in very early pregnancy with no clinical 
signs, 40 per cent of the procedures were performed in 
the absence of any evidence of pregnancy, as verified 
by endometrial pathology. The complications of mini- 
abortion are not frequent but they are significant and 
include infection, endometritis, salpingitis, uterine 
synechia, bleeding, and subsequent sterility and psychic 
trauma as well as exorbitant cost.” The latex- and 


hemo-agglutination tests did not provide reliable diag-. 


nosis until two to three weeks following the missed cy- 
cle. The RRA establishes the presence of pregnancy at 


nearly a 100 per cent level on the first day of the missed ` 


period. Hence, with the use of the RRA for confir- 
mation of pregnancy, no suction procedures are per- 
formed until a positive result is obtained. Menstrual 
extraction has been renamed “miniabortion,” since 
with the use of the RRA an early and accurate confir- 
mation of pregnancy is established. In 1974, 92 subjects 


uriderwent miniabortion following an accurate detec-. 


tion of pregnancy by the RRA.? During the last three 
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Fig. 5. Comparison of the plasma levels of hCG during two 
normal pregnancies (H. D., R. S.) and one induced ovulation 
resulting in intrauterine pregnancy (5. L.) with the hCG Evels 
of 19 patients with ectopic pregnancies. The day of pregrancy 
was based on the last menstrual period reported by the pa- 
tient. 


years, miniabortions have been performed in more 
than 500 patients who had positive RRA’s; the accu-acy 
of the RRA has been consistently confirmed by erdo- 
metrial pathology. Although the RRA (Biocept-G) can 
confirm pregnancy as early as day 24 of a 28 day cycle, 
the fetal sac at four to five weeks is so minute thet it 
may not be dislodged by miniabortion and the preg- 
nancy may continue to grow. Therefore, the miniabor- 
tion is most efficiently performed during the sixth 


` week. By the use of the RRA, invasion of the uterine 


cavity without a verified indication of pregnancy aas 
thus been completely eliminated and the miniabort on 
has become the preferable method of early terminaton 
of unwanted pregnancy. Menstrual extraction is no 
longer indicated. In addition, early confirmation of 
pregnancy permitted selective and optimum schedul- 
ing for miniabortion, thus rendering the.management 
of such cases with much greater ease and accuracy than 
ever before. 


Ectopic pregnancy 


The clinical value of the RRA of hCG has been dem- 
onstrated in the diagnosis of ectopic pregnancy, which 
continues to be one of the most frequent causes of nma- 
ternal morbidity and death in the United States. Our? 
initial report, which included 13 patients (Fig. 5), ncw 
includes a total of 50 suspected ectopic pregnancies. 
Two negative RRA's performed on subsequent das 
virtually exclude the diagnosis of ectopic pregnancy. 
This assay is an important advance in the managememt 
of ectopic pregnancy. It has lessened hospital admis- 
sions by eliminating indications for diagnostic proce- 
dures including curettage, colpotomy, and laparc- 
scopy. The hCG levels are lower in ectopic pregnancy 
than in normal gestation of the same duration with n> 
clinical signs of pregnancy from either palpation or 
curettaze of the uterus. 
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Fig. 6. Detection of ovulation and pregnancy by RRA of LH and hCG. 


Table III. Comparison of hCG titers in single and twin pregnancies 


last menstru- 
28 , 5.39 0.78- 5.39 ` 0.79- 10 
33 37.5 , 25 - 3 125 100 - 150 
36 125 100 - 150 1,600 200  - 3,000 
40 300 200 - 400 4,862 725  - 9,000 
45 3,000 1,000 - 5,000 10,502 6,000  -15,000 
70 11,000 10,000  -12,000 34,500 29,000 -40,000 
88 9,500 9,000 -10,000 32,000 31,000 -33,000 
102-220 4,000 3,000 - 5,000 12,500 10,000 -15,000 


*Mean from 584 women with normal single gestation. 
TMean from six women with twin gestation. 


The lower levels of hCG indicate an abnormal preg- 
nancy, but whether the pregnancy is intrauterine, a 
missed abortion, or extrauterine is determined from 
the clinical findings. When an ectopic pregnancy is sus- 
pected, it may be associated with clinical signs such as 
vaginal staining, lower abdominal tenderness, a small- 
sized uterus, or an adnexal mass. Under these circum- 
stances, the RRA has repeatedly proved its value in 
aiding in the differential diagnosis of ectopic preg- 
nancy several weeks prior to rupture. Earlier antenatal 
care in the first trimester with the use of the quantita- 


tive RRA for hCG has been invaluable in reducing the - 


morbidity and deaths associated with ectopic preg- 
nancy. Although RIA for hCG with the antiserum for 
the beta subunit?? has been utilized for the diagnosis of 
ectopic pregnancy, prolonged incubation periods of 12 
to 72 hours minimize its use for this clinical emergency. 


Hydatidiform mole and choriocarcinoma. - 


Human chorionic gonadotropin (hCG) is synthesized 
by trophoblastic tumors and has been established as a 
reliable index of tumor activity. Measurements of hCG 
in serum and urine have been utilized for diagnosis 


and for the management of disease by chemotherapy 
and/or operation. Serum hCG was measured in 14 pa- 
tients with hydatidiform mole and in three patients 
with choriocarcinoma.” The serum samples were ana- 
lyzed for hCG by the RRA for hCG, and hCG-8 and 
hCG-a were determined by RIA. hCG levels by RRA 
were higher in five of the molar pregnancies comparéd 
to those by RIA. hCG levels by RRA and RIA parallel 
one another closely during treatment of hydatidiform 
mole by methotrexate and actinomycin D. On the other 
hand, in molar pregnancies, hCG-a was higher than 
hCG by RRA and hCG-£ by RIA. From our study of 
these four indicators of hCG activity in trophoblastic 
disease; the following conclusions were drawn. The 
RRA, because of its biospecificity, simplicity, and 
rapidity, i is the most useful diagnostic tool and should 
be performed frequently during the initial stages of 
treatment in trophoblastic neoplasia, until the levels fall 
within the sensitivity range of the assay. At this stage, 

assays of hCG by both RRA and RIA and hCG-f and 
hCG-a@ by RIA are performed and treatment is con- 
tinued until hCG and hCG-f are negative and hCG-a 
has declined to within normal limits. The application of 
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RRA of hCG has thus provided a rapid and sensitive 
method for diagnosis and for monitoring therapy, es- 
pecially in the dose regulation of toxic chemothera- 
peutic agents in trophoblastic disease. The use of RRA 
of hCG in combination with the RIA of hCG, hCG-o, 
and hCG-8 provides simpler and more complete man- 
agement of trophoblastic disease. 


Multiple pregnancy - 


Fetal risks in twin pregnancy are three to four times 
higher than in single gestation. Complications in twin 
pregnancy are greatly increased and include prematu- 
rity, intrauterine growth retardation, polyhydramnios, 
anemia, and prolonged difficult labor.? The outlook 
for twin pregnancy may be improved by early diagnosis 
and measures to prevent the premature onset of labor. 
In one study bed rest reduced the early onset of labor 
from 12 to 2 per cent. Serum human placental lactogen 
(hPL) levels are diagnostic of twins only at 29 weeks.” 
Pelvic ultrasound detects twins as early as eight to 10 
weeks, but it is expensive and time consuming. An ear- 

lier screening test would be of great aid in improving 
the management of twin pregnancy. Serum samples 
from six women with twin pregnancy showed hCG t- 
ters significantly higher when compared to normal 
levels at similar gestational ages (Table III). The levels 
of hCG at the time of the first missed menses were 
twofold greater than in single gestation. In normal 
pregnancy hCG rises from 1 to 1,000 ng. per milliliter 
within 30 days, whereas in twin pregnancies hCG rises 
from 1 to 1,000 ng. per milliliter within 10 days. The 
hCG in normal pregnancy plateaus at 10 weeks' gesta- 
tion with a range of 10,000 to 12,000 ng. per milliliter. 
The hCG plateau in twin pregnancy also occurs at 10 
weeks but with a range of 20,000 to 40,000 ng. per 
milliliter. The hCG titers determined by the rapid RRA 
differentiated single from multiple pregnancy at five 
weeks after the last menstrual period and gave the ear- 
liest opportunity to provide prophylactic measures to 
reduce the present-day high morbidity.” 


Reproductive biology 


Both RRA/5 and RIA for hCG" with the use of anti- 
sera raised against the hormone-specific B-subunit of 
hCG" have provided highly sensitive techniques that 
complement each other in the detection of hCG, indi- 
cating pregnancy as early as six to eight days after 
verified ovulation (Fig. 6). Croxatto and associates,*! by 
daily endometrium irrigation, have retrieved develop- 
ing human blastocysts three to six days following ovu- 
lation. Thereafter, the blastocysts cannot be obtained 


because of implantation. The question whether hCG- : 
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like luteotropic material is elaborated by the preim- . 
plantation blastocyst to rescue the corpus luteum »f 
gestation, which subsequently sustains progesterome 
synthesis to produce the early decidual changes in the 
endometrium, is an area of current active investigation. 
It has recently been demonstrated? that hCG intro- 
duced exogeneously in the human subject and rabbit 
reproductive tract appears in the peripheral circulatien 
withir. six hours and 30 minutes, respectively. Materral 
"recognition" of the fetus prior to implantation has 
far-reaching implications in the understanding of early 
pregnancy and contraception. It may be of interest to 
recall that the presence of a luteotropic substance in the 
preimplantation blastocyst fluid in the rabbit has re- 
cently been demonstrated by RIA,* by RRA,** * amd 
by the ability of the blastocyst fluid to stimulete 
morphologic luteinization and progesterone synthesis 
in porcine and simian granulosa cell cultures in vitra” 
Dey end Dickmann“ and Dickmann and associates? 
have provided evidence of steroidogenesis in rablt, 
rat, mice, and hamster embryos prior to implantation 
and kave suggested that steroidogenesis.in the raboit 
blastocyst may be activated by gonadotropins, which 
may be synthesized by the blastocyst itself. In a recent 
study. Fernandez and associates, using a highly 
specific and sensitive immunohistochemical doub e- 
antibody technique, have demonstrated the preserce 
of a hCG-like substance in rabbit and human sperm 
and have postulated that sperm could be the precursor 
of hCG production by the blastocyst. Similarly, Mocre 
and colleagues? have recently demonstrated the pr2s- 
ence of specific binding for hCG-LH by the preimplen- 
tation blastocyst.’ | 

The RRA has provided a rapid and effectve 
technique for studying the mode of action of n- 
trauterine contraceptive devices (IUD's).?' hCG levels 
were determined by RRA and RIA with the use of zn- 
tiserum to the -subunit in randomized serum samples 
durirg the luteal phase in 200 women with regu.ar 
ovulatory cycles, who were using copper IUD's. A tctal 
of 12 to 19 per cent of the IUD users showed hCG-] ke 
material during the luteal phase. Increasing amounts 
were detected during the three days prior to the ex- 
pected menstrual cycle. In three patients, both assays 
were performed in serum specimens obtained from rhe 
days seven to 24 of the cycle. In one of the three, the 
midcycle peak was followed by a secondary nse 
confirmed by both assays. These data suggest that 
IUD's permit fertilization but interrupt early implan- 
tation. These observations have been confirmed re- 
centi; by Beling and associates. Recently, Hodgen 
and associates?? have found transitory hCG-like mete- : 
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.rial in the urine of IUD users. Additional control 
studies are urgently needed to determine hCG-like ac- 
tivity in unprotected fertile women to establish the fre- 
quency of fertilization and early natural pregnancy loss 
prior to, at, or after the implantation phase. 


Detection of ovulation 


The RRA has the double advantage of detecting the 
midcycle LH peak and hCG six to eight days later in 
serum and eight to 10 days later in an unextracted 
morning sample of urine.? The RRA may be used to 
supplement the basal body temperature curve to 
further pinpoint ovulation. The RRA also recognizes 
LH. However, the LH molecule has one third or less 
affinity for the receptor site as compared to hCG. Basal 
. serum LH levels during the menstrual cycle have also 
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Infectious mononucleosis and 
congenital anomalies 


ZANE A. BROWN, M.D. 
MORTON A. STENCHEVER, M.D. 


Department of Obstetrics and Gynecology, University of 
Washington Medical Center, Seattle, Washington 


INFECTIOUS MONONUCLEOSIS is a benign, self- 
limited, lymphoproliferative disorder due to the Ep- 
stein-Barr virus (EBV) found in young adult subjects. 
Itis morphologically identical to other members of the 
family of herpesviruses such as the herpes simplex 
virus, cytomegalovirus, and varicella-zoster virus. Be- 
cause of the long-standing association of the other 
members of the herpesvirus family with perinatal in- 
fections and congenital malformations, a similar asso- 
ciation has been sought for the EBV. 

We recently delivered an infant which we feel bore 
the stigmata of a severe congenital infection possibly 
due to a maternal EBV infection throughout preg- 
nancy. 


* The 24-year-old Caucasian patient, para 2-0-0-2, had her 
last menstrual period November 14, 1975. 

Approximately one month prior to conception, she experi- 
enced a two-day episode of sore throat, mild headache, fever, 
and chills. The Monospot was strongly positive. The preg- 
nancy progressed uneventfully until approximately 24 to 26 
weeks, at which time intrauterine growth slowed and re- 
mained subnormal until term. There was no fetal movement 
at any time during the pregnancy. 

No amniotic fluid could be appreciated by palpation, ul- 
trasonography, or attempted amniocentesis. The Monospot 
remained positive at 16 and 36 weeks. Determinations of se- 
rial urinary estriol beginning at 32 weeks’ gestation remained 
between 9 and 13 mg. per 24 hours. At 42 weeks, a positive 
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oxytocin challenge test and dropping 24 hour urinary estriol 
levels led to the abdominal delivery of a symmetrically growth 


retarded male infant weighing 1,720 grams, with a crown-to- 


heel length of 43 cm. and a head circumference of 30.7 cm. 
(Fig. 1). It lived only several minutes following delivery. 

Postmortem examination was carried out and demon- 
strated the following abnormalities: (1) bilateral cleft lip and 
palate; (2) microphthalmia, hypertelorism, and bilateral epi- 
canthic folds; (3) persistent metopic suture and a prominent 
occiput; (4) low-set ears with large thin pinnae and diminished 
cartilage; both ear canals ended in blind dimple bilaterally; (5) 
mild micrognathia; (6) prominent folds of very lax skin in 
neck; shoulder girdle narrow in comparison to trunk; (7) ex- 
cessively fleshy hands with bilateral simian creases; thumbs 
showed brachycamptodactyly; bilaterally short first, second, 
and fifth digits; hypoplastic dermal ridges and missing B, C, 
and D triradii; also bilateral, distal, axial triradii; (8) bilateral 
hip dysplasia and club feet; (9) generalized excessive soft tis- 
sue and: marked laxity of skin; (10) bilateral dysplasia and 
hypoplasia of the kidneys, hypoplasia of lungs, absence of 
plicae circulares of gut, and congenitally bicuspid aortic and 
pulmonic valves with ventricular septal defect; diffuse fatty 
changes in liver and septal and alveolar hemorrhage in lung 
shown by microscopic examination; and (11) absence of first 
cranial nerves in brain, with gross malformation of the cere- 
bral cortex and fewer than normal numbers of neurons with 
poor lamination; incompletely formed end-plate of hip- 
pocampus. 

Specimens of cerebrospinal fluid, heart blood, and peri- 
cardial fluid showed no bacterial growth in aerobic and 
anaerobic test media. | 

The cord blood IgM level was 0 mg. per 100 ml. Serologic 
studies for the herpes simplex virus, rubella virus, toxo- 
plasma, syphilis, cytomegalovirus, and the heterophil anti- 
body were performed in the laboratories of the Utah State 
Division of Health using standard serologic techniques.’ 7 
The EBV studies were obtained from the viral oncology 
laboratory, Center for Disease Control, Atlanta, Georgia 
(Table 1). 

Both mother and offspring showed normal chromosomal 
complements on standard. and G-banded karyotype. 


There have beer. several reports associating maternal 
infectious mononucleosis with either congenital car- 
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Fig. 1. Symmetrically growth-retarded male infant. 


Table I. Serologic studies on maternal blood, cord blood, and infant cerebrospinal fluid (C.S.F.) 






Passive 





Complement | Complement | Hemag- 


Mother 1:8 1:8 1:64 1:64 
Neonate 1:8 1:8 1:128 1:64 


*Venereal Disease Research Laboratories. 


diovascular defects or cataracts or simply the presence 
of a lymphocyte transforming agent in the cord blood 
of an otherwise asymptomatic neonate.” * 

This report documents severe, multiple congenital 
anomalies in an infant exposed to the EBV from con- 
ception to delivery. It differs from previously reported 
cases in its widespread tissue involvement, possibly rep- 
resenting the congenital infection in its severest form. 
The EBV may cause a spectrum of involvement in the 
congenitally infected offspring ranging from the sub- 
clinical type to severe deformity and death. Its inci- 
dence is difficult to define, but it is probably an un- 
common cause of congenital malformation. 

The absence of cord blood IgM levels in our patient 
is consistent with the report of Chang and Blanken- 
ship? in that infection occurred prior to the develop- 
ment of immunocompetency in the fetus. Also, con- 
genitally infected infants with low cord blood IgM 
levels were stillborn or died in utero with eum Hennny 
greater frequency.? 

The place of the EBV in perinatal infections is 
strongly implied both by its close physical relationship 
to other known viral teratogens and by the spectrum of 
perinatal involvement just described. The question of 
its importance and prevalence as a teratogen cannot be 
answered at this time. 
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Latent herpes cervicitis and mixed 
cervical carcinoma 


STUART C. LAUCHLAN, M.B., Cu.B. 


Department of Pathology, Women and Infants Hospital of 
Rhode Island, Providence, Rhode Island 


PERSISTENCE OF herpesvirus in the human host is 
well known in the case of the common “cold sore" in- 
duced by herpes simplex type 1(HSV-1). Recurrences 
of these lesions are frequent, often predictable, and 
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Fig. 1. Paracervical neuron containing herpesvirus-like intranuclear inclusion. (Hematoxylin and 


eosin. X 400.) 


associated with the demonstrable presence of virus in 
affected epithelium. Between acute attacks the virus is 
no longer demonstrable in the epithelium. 

The herpesviruses, as part of their general epider- 
motropism, are neurotropic viruses, and a neural 
habitat has long been suspected during periods of 
latency. In the case of HSV-1 it has been demonstrated 
that the virus is present in the trigeminal ganglia in 
latent periods,' and a neural location has also been 
demonstrated in experimental infection with herpes- 
virus.” 

In the case of herpetic cervicitis a similar association 
with ganglion cells has been postulated, with the sacral 
sensory ganglia being the most likely site. The case re- 
ported here illustrates not only the rare morphologi- 
cally apparent involvement of ganglion cells but also 
the appropriately close location of the affected cells, 
those being in, or at least on, the cervix itself. 


The patient, a 25-year-old woman, presented with a fungat- 
ing and foul-smelling cervical mass, histologically diagnosed 
as a mixed or adenosquamous carcinoma. Wertheim hysterec- 
tomy was carried out, and it was confirmed that the tumor was 
grossly confined to the cervix. Microscopically, however, both 
lymphatics and veins showed tumor permeation. Forty-three 
lymph nodes showed no metastases. 

In the operative specimen were a number of paracervical 
nerves and their associated ganglia. In a number of these, 
sharply outlined eosinophilic intranuclear inclusions were 
present (Fig. 1), usually rendered more conspicuous by the 
peripheral margination of chromatin and the formation of a 
clear halo, Positive virologic identification of the inclusions 


was not made, but their appearance was consistent with that of 


herpesvirus hominis, probably type 2. 

The patient did poorly and, despite subsequent radiother- 
apy and chemotherapy, she died approximately six months 
following initial diagnosis. 


The present case is reported not as definitive evi- 
dence of an etiologic role for herpesvirus in the genesis 
of cervical cancer but as a morphologically demonstra- 
ble association between herpesvirus-like inclusions and 
rapidly disseminating and rapidly fatal carcinoma. The 
report is intended to stimulate directed search by viro- 
logic methods for more conclusive evidence of herpes- 
virus persistence in surgical and autopsy material from 
cases of carcinoma of the cervix. 
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A unique case of aorticoduodenal fistula 
following carcinoma of cervix 
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Buffalo, School of Medicine, Buffalo, New York 


AN UNUSUAL AND dramatic cause of massive upper 
gastrointestinal bleeding is the rupture of an aneurysm 
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of the abdominal aorta into the lumen of the third 
portion of duodenum. This is attributed to the fixed 
position and close proximity of the abdominal aorta to 
the third part of the duodenum in which these aor- 
ticoduodenal fistulas are known to occur. Although in 
the majority of cases these fistulas are caused by pri- 
mary aortic disease, occasional instances of their occur- 
rence as a late complication following aortic graft re- 
placement and as a result of anastomotic breakdown 
following a surgical corrective procedure of occlusive 
disease of the aorta are also described in the litera- 
ture.!~® Aorticoduodenal fistulas following penetrating 
abdominal injuries, tuberculous mesenteric lympha- 
denitis, and peptic ulcers are rare but do occur, result- 
ing in sudden and massive gastrointestinal bleeding.” * 


In 1966, one of us (R. K. G.) reported the first case of 
an aorticoduodenal fistula following an invasive car- 
cinoma of pancreas.’ The present communication deals 
with an example of an aorticoduodenal fistula caused 
by invasive carcinoma of cervix. In this case cytohis- 
tologic studies were done with the use of autopsy ma- 
terial. To our knowledge this is the first case to be de- 
scribed in the literature. 


In 1962, advanced carcinoma of the cervix was diagnosed 
in a 69-year-old Caucasian woman. Her history was consid- 
ered unreliable. In 1962, gynecologic examination revealed a 
deep ulcer crater in the cervix and extensive involvement of 
the cervix by the tumor, which extended bilaterally into the 
parametrium. A biopsy confirmed the diagnosis of invasive 
epidermoid carcinoma. Since the tumor was considered inop- 
erable, two applications of radiation therapy (7,200 mg. 
hours) by a modified Fletcher technique were given to the 
uterine and vaginal cavity. This was followed by an additional 
4,000 rads over four weeks to the pelvic wall. She disappeared 
until 1965, and nothing was known in the interim period re- 
garding the state of her health. In 1965, she was admitted to 
another hospital after sustaining injury to the back. Roent- 
genograms showed degenerative changes in the second and 
third lumbar discs. During this admission she complained of 
occasional symptoms of seizures and of pain in the shoulders 
and both lower limbs. No evidence of any recurrent or meta- 
static tumor was found. A skeletal roentgenographic survey 
was negative. Throughout the short hospital course she re- 
mained depressed and incoherent. She was cared for by a 
psychiatrist because of a continuous state of depression and 
was treated symptomatically between 1965 and 1973, without 
any change in personality or symptoms. She refused to be 
examined in detail for a checkup or other medical consulta- 
tion. From time to time she was lost to follow-up. 

She was finally admitted to the hospital in the latter part of 
1974, with bilateral ankle edema, generalized arthritis, ner- 
vousness, anxiety, and depression. She complained of inter- 
mittent vague pain in the abdomen and epigastrium. Exten- 
sive laboratory investigations and roentgenograms were 
negative. She would not cooperate for a gynecologic exam- 
ination. An intravenous pyelogram was negative. One morn- 
ing, she suddenly complained of severe pain in the abdomen 
and chest, radiating to the lumbar spine. This was associated 
with vomiting of massive, bloody gastric contents. This re- 
sulted in a precipitate drop of blood pressure. The hemoglo- 
bin fell from 11.5 to 8.16 Gm. per 100 ml. Packed red cell 


Te A -—— 


Communications in brief 111 


transfusions were given. She showed some clinical improve- 
ment. Subsequently she developed a temporary loss of con- 
sciousness from which she made an uneventful recovery. An 
electrocardiogram showed flattened T waves and an inversion 
in aV, leads, suggesting anterior myocardial ischemia. An 
electroencephalogram and brain scans were negative. 

Examination after oral barium administration was sugges- 
tive of a prepyloric ulcer. In the next few days her fluid intake 
became poor. She remained dehydrated. Intravenous fluid 
therapy and Levin tube feedings were given. Two days before 
death she became hypotensive with shortness of breath. Films 
of the chest taken with a portable x-ray machine showed evi- 
dence of pneumonitis. Sputum culture grew ampicillin- 
resistant Klebsiella organisms. Tracheobronchial suction was 
done with some relief in respiratory distress. The low hemo- 
globin persisted. Black tarry stools were noted. 

On the morning prior to death, she again developed sud- 
den, massive hematemesis, rectal bleeding, a precipitate drop 
in blood pressure, and low hemoglobin. Rapid transfusions 
were given. Emergency esophagogastroscopy-duodenoscopy 
was done. The esophagus, stomach, and duodenum were full 
of bright blood. An ulcer could not be visualized. The source 
of bleeding was suspected to be a duodenal ulcer. Later in the 
afternoon another episode of severe bleeding occurred. She 
passed massive blood and clots through the rectum. Despite 
all measures she suddenly died in shock. 

At autopsy the entire gastrointestinal tract was full of recent 
blood and clots. In the prepyloric region a 0.5 cm. chronic 
ulcer was found. However, there was no bleeding vessel in the 
base of the ulcer. The liver was replaced (20 per cent) by 
metastatic tumor. The meseteric and aortic lymph nodes were 
matted, enlarged, and replaced by metastatic tumor. 

In the third part of the duodenum, a 2.5 by 2 cm., ragged, 
firm, ulcerated lesion with necrotic debris was noted. The en- 
tire tissue in the surrounding area was firm, necrotic, and 
adherent up to the abdominal aorta. This area of duodenum 
communicated with the abdominal aorta by a fistulous tract. 
The abdominal aorta was opened and showed a through- 
and-through involvement of the entire wall with an ulcerated 
1.5 cm. opening on the intimal surface with firm margins. A 
probe was passed from this ulcerated area in a reverse direc- 
tion toward the third portion of duodenum, which was en- 
tered without difficulty. The communicating fistulous tract 
between the third part of the duodenum and the abdominal 
aorta was opened and was found to be full of recent blood and 
clots throughout its entire length. The surrounding tissue lin- 
ing the fistulous tract was friable, firm, and necrotic with gross 
features suggestive of metastatic tumor. The rest of the ab- 
dominal cavity showed tumor tissue binding the bowel loops 
and mesentery, which extended down to the pelvic cavity. The 
uterine fundus and both tubes and ovaries appeared to be 
merged and replaced by tumor. The cervix could not be 
identified and was totally replaced by a firm, fibrotic tumor. 

Several histologic sections were taken from these organs 
and from the tissue at the third part of the duodenum, the 
abdominal aorta, and the area of aorticoduodenal fistula. In 
addition, several cytologic imprints obtained at postmortem 
examination were immediately made from all the tissues, 
fixed, and stained with Papanicolaou stain. Examination of 
organs in the chest and brain was negative for metastatic dis- 
ease. Papanicolaou-stained cytologic imprints from the third 
part of the duodenum, the abdominal aorta, and the aor- 
ticoduodenal fistula, including other sites of metastatic tumor 
in the abdominal and pelvic cavity, showed cells having fea- 
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Fig. 1. Section from abdominal aorta, showing features of metastatic epidermoid carcinoma from 
cervix invading wall of aorta. In some fields central tumor necrosis in individual group of tumor cells 
gives an impression of a pseudoglandular appearance, a finding which is not uncommon in invasive 
epidermoid carcinomas. (Hematoxylin and eosin. X820.) 


tures consistent with invasive epidermoid carcinoma. Hema- 
toxylin and eosin-stained sections from all of these tissues 
showed features of invasive epidermoid carcinoma (Fig. 1). 


In the case under discussion it was our impression 
that the aorticoduodenal fistula was apparently pro- 
duced by direct invasion of the third portion of the 
duodenum by metastatic carcinoma from cervix. A de- 
tailed gynecologic follow-up from 1962 until the final 
admission was not available and resulted in consider- 
able handicap regarding exact diagnosis, clinical man- 
agement, and any previous evidence of recurrence or 
metastasis by the tumor. However, it is conceivable to 
assume that radiation therapy in 1962 may have af- 
forded some control of the disease since the patient 
lived for about 12 years following the initial diagnosis 
of advanced primary carcinoma of cervix. 

The cause of massive gastrointestinal bleeding re- 
mained an enigma at the time of final admission and 
was ascertained only at postmorten examination, which 
revealed an aorticoduodenal fistula resulting from in- 
vasion of the abdominal aorta by carcinoma of the cer- 
vix. Also no significant atherosclerosis of the abdominal 
aorta was found despite the age of the patient; thus, 
atherosclerosis did not cause weakening of the wall 


and, consequently, the aorticoduodenal fistula. Other 
mechanisms, such as thrombosis of the vasa vasorum 
caused by a tumor, which have been described as being 
important factors in the causation of aortic perforation, 
were not seen in our case.'? 

It is of interest to note that to some extent the clinical 
events of massive gastrointestinal bleeding in the pa- 
tient followed a pattern somewhat similar to that in 
cases of aorticoduodenal fistula of other causes." How- 
ever, one difference was the fact that, instead of several 
separate periodic episodes of bleeding over a longer 
period of time, this patient developed a sudden unex- 
pected episode of bleeding that occurred only a few 
days prior to death. Also the interval between the first 
episode of massive bleeding and the terminal episode 
of life-threatening bleeding was very short. Therefore, 
there was neither time for a clinical diagnosis and in- 
vestigation nor time to even consider any treatment. 

The exact cause of intermittent bleeding in most of 
these patients following the occurrence of aortico- 
duodenal fistula is not known. In our case it appeared 
that the first episode of massive gastrointestinal bleed- 
ing followed by a brief stoppage before the death of 
patient might have been due to a temporary closure of 
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the fistulous tract by the tamponade as a result of tense 
clot in the duodenum. However, this mechanism 
seemed to last for only a short period since the terminal 
episode of gastrointestinal bleeding, just prior to death, 
was very massive and uncontrollable. In similar fistulas 
of other causes, periodic episodes of gastrointestinal 
bleeding are almost always known to afford ample time 
for a diagnosis and effective surgical correction. 
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Ultrasound diagnosis of occipitothoracic 
meningocele at 22 weeks' gestation 
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OBSTETRICIANS ARE developing an increasing 
awareness of the benefits of ultrasound examination 
early in pregnancy, particularly in the presence of 
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high-risk criteria such as: (1) a history of poor obstetric 
outcome, (2) vaginal bleeding, (3) questionable dates, 
and (4) a fundal height smaller or larger than indicated 
by menstrual dates. In our experience, the last criterion 
has proved very rewarding not only in establishing fetal 
age and in discovering multiple gestation but also in 
detecting major congenital anomalies, particularly 
neural tube defects. Some of these anomalies, as in this 
case, can be diagnosed prior to fetal viability," ? thus 
giving the pregnant woman and her partner the option 
of pregnancy termination. 


J. P., a 33-year-old, white, married woman, gravida J para 
0, was referred for sonography because of a discrepancy be- 
tween fundal height (24 cm.) and menstrual dates (20 weeks). 
Otherwise the course of the pregnancy was uneventful. There 
was no family history (including spouse) of congenital anoma- 
lies. J. P. was receiving Synthroid* replacement therapy fol- 
lowing a subtotal thyroidectomy in 1966. The general physical 
exammation was normal. The uterine fundus was slightly 
larger than expected, for dates given, and fetal heart tones 
were audible. 

The ultrasound examination revealed a large sonolucent 
(fluid-filled) mass extending from the occipital to the upper 
thoracic area (Fig. 1). At the base of the mass, a solid pro- 
tuberance was noted (Fig. 1). The mass originated below the 
biparietal plane; hence, a good measurement of the biparietal 
diameter (BPD) could be obtained. The BPD was equivalent to 
a mean gestational age of 22 weeks (20 weeks by patient's 
menstrual dates). Real-time ultrasound examination clearly 
showed the mass to move simultaneously with fetal cephalic 
motion (Fig. 2). A sonar diagnosis of occipitothoracic menin- 
gocele or encephalocele was made. No other gross fetal 
anomaly was noted by ultrasound imaging. The placenta was 
located along the right anterolateral wall of the uterus. 

The echogram outlining the fetal congenital anomaly was 
shown to the couple, and fetal outcome was discussed; they 
elected to have the pregnancy terminated, 

Amniocentesis was performed in the left lower abdominal 
area and a small amount of amniotic fluid was removed. Then 
200 ml. of hypertonic saline was infused into the amniotic 
cavitv over a period of 20 minutes. The patient went into labor 
44 hours after hypertonic saline amnioinfusion, and an ab- 
normal male fetus weighing 520 grams (Fig. 3) was delivered 
(54.5 hours after injection). The postdelivery course was un- 
eventful. 

The pathology report confirmed the presence of an oc- 
cipitothoracic meningocele, the base of which was lined with 
fibrous tissue. There was no neural tissue in the sac. 


Ultrasonic antenatal screening is not presently per- 
formed on a routine basis in the United States or in any 
other part of the world. Obviously, one of the benefits 
of mass sonar screening is the diagnosis of major con- 
genital anomalies, particularly neural tube defects. The 
early detection of these anomalies will give the preg- 
nant woman and her partner the option of pregnancy 
termination prior to fetal viability. Nevertheless, mass 
screening by ultrasound is not yet feasible because of 
the cost-benefit ratio, on the one hand, and lack of a 
sufficient number of trained personnel, on the other. It 
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Fig. 1. Longitudinal gray-scale echogram showing sac wall (S) of occipitothoracic meningocele. 


P, Placenta; t, thorax; A, head; b, bladder. 





Fig. 2. Real-time echogram of fetal head showing menin- 
gocele. Meningocele (M) was seen moving with fetal head. 


is, therefore, becoming increasingly necessary for ob- 
stetricians to request early ultrasonic examination, at 
least for pregnant women at high risk. The patient dis- 
cussed in this report was referred for sonography be- 
cause the uterine fundal height was larger than ex- 
pected for dates given, a physical finding which may be 
secondary to a number of diagnostic possibilities, 
namely: (1) inaccurate dates, (2) multiple gestation, 
(3) hydramnios, (4) molar pregnancy, (5) pelvic mass 
inaccessible to examination, and (6) congenital anom- 
aly. While the exact diagnosis may be difficult to 
reach on clinical grounds alone, ultrasonic examina- 
tion of the uterus will often reveal the nature of the 
problem. 





Fig. 3. Fetus with meningocele (after delivery). 
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Vaginal evisceration during coitus: 
A case review 
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VAGINAL VAULT LACERATION with evisceration of 
the bowel, occurring either spontaneously or following 
trauma, is infrequently encountered in gynecology. 
However, it rarely follows a total vaginal hysterectomy 
(TVH).! The following case report of M. K. who devel- 
oped a rupture of the vaginal vault with bowel eviscer- 
ation during coitus approximately seven weeks after an 
uncomplicated TVH and anterior colporrhaphy (AC) 
is described. In addition, the causative factors and sur- 
gical management of this gynecologic complication are 
discussed. 


M. K., a 48-year-old Caucasian woman, gravida 5, para 
4-0- 1-4, underwent TVH, AC, and suprapubic cystostomy for 
recurrent menometrorrhagia and stress urinary incontinence. 
Pelvic examination demonstrated a top normalsize ret- 
roverted uterus and normal-feeling adnexal structures. In 
addition, she exhibited a moderate cystourethrocele with loss 
of the urethrovesical angle. There was no evidence of uterine 
prolapse or enterocele. Evaluation included normal cys- 
tometrics and a positive Marshall test. The surgical procedure 
was uneventful, and estimated blood loss was 250 c.c. 
Peritoneal closure was done in purse-string fashion with 1-0 
chromic suture. This was followed by a uterosacral ligament 
plication and by closure of the vaginal cuff with 1-0 chromic 
figure-of-8 sutures. A vaginal pack of Sultrin* gauze was left 
for 24 hours. Postoperative course was complicated by an E. 
coli urinary tract infection, which responded to oral antibiot- 
ics. By the third postoperative day she was discharged afebrile 
and advised to return to the Gynecology Clinic in six weeks. 
On retum to the clinic at six weeks, pelvic examination dem- 
onstrated a well-healed vaginal cuff with good support. 

Three days later, coitus was attempted. During a time of 
deep penile penetration, she noted intense lower abdominal 
and rectal pain followed by vaginal bleeding. Examination in 
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the emergency room demonstrated a 3 cm. transverse vaginal 
cuff laceration with a portion of protruding small bowel, 
which appeared normal with goód peristalsis. Further exam- 
ination revealed no evidence of an enterocele or rectovaginal 
defect. Instillation of methylene blue dye into the bladder 
demonstrated no vesicovaginal fistula. The bowel was easily 
reduced. The vaginal cuff was debrided, and the peritoneum 
was closed in a side-to-side manner, with a running 1-0 
chromic suture. This was followed by a side-to-side closure of 
the cuff with figure-of-8 sutures. A vaginal pack was not re- 
quired. Parenteral antibiotics were employed throughout op- 
eration and during her postoperative stay. She remained 
afebrile and was discharged on the fourth postoperative day. 
Subsequent examinations at six weeks and one year démon- 
strated no loss of support. In addition, no apparent sexual 
dysfunction has developed. 


During the childbearing years, the most common 
causes of vaginal vault laceration with or without evis- 
ceration are usually related to foreign bodies, coitus, or 
obstetric trauma. Vaginal lacerations during coitus are 
often facilitated by genital disproportion, coital posi- 
tions that permit a deep penetration, prior vaginal sur- 
gery, or an inebriated state which may result in loss of 
inhibition.! These lacerations are often located in the 
posterior and right lateral fornices. A possible expla- 
nation to account for the posterior fornix tear is that 
during coitus the lower third of the vagina contracts, 
the upper two thirds expand and lengthen, while the 
uterus rises ventrally, thereby exposing this area to di- 
rect penetration.” As a result of the right fornix being 
larger and more accommodating, fornix tears are more 
common on the right than on the left.? 

As a consequence of the postmenopausal vagina 
being thin, scarred, and foreshortened and having 
diminished vascularity, spontaneous eviscerations are 
more common in this age group. This complication 
generally occurs following increases of intra-abdominal 
pressure, especially in those women with pre-existing 
enteroceles.' 

Historically, these patients present with the com- 
plaint of a sudden onset of abdominal or rectal pain 
often followed by vaginal bleeding.* Bowel may appear 
through the introitus, and signs of obstruction or 
peritonitis may later develop. 

The operative management of the vaginal vault 
evisceration can be performed by either the abdominal 
or the vaginal route, depending upon the patient's 
condition as well as bowel viability at the time of rec- 
ognition. If the evisceration is associated with viable, 
easily reducible bowel, lack of evidence for instrumen- 
tation both historically and radiographically, and nor- 
mal abdominal findings, the transvaginal approach, 
consisting of a two-layer closure of the peritoneum and 
vagina, should be considered. However, should there 
be any evidence to the contrary, an abdominal or com- 
bined abdominal-perineal approach should be utilized. 
Whenever an enterocele is present, repair of the en- 
terocele may be accomplished at that time by a variety 
of techniques or delayed until later. 
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Postoperatively, many patients will develop mild to 
severe ileus and infections proportional to the degree 
of contamination and the extent of repair. Parenteral 
antibiotics should be used prophylactically. Despite 
prompt surgical management, the reported mortality 
rate associated with vaginal evisceration is 10 per cent 
and is most commonly caused by thromboembolic 
complications.* * The use of anticoagulants should be 
individualized. The patient’s general condition, the 
presence of high-risk factors for thromboembolic 
complications, and the extent of repair will aid in any 
decision concerning prophylactic anticoagulation. 

Vaginal vault evisceration is an uncommon gyne- 
cologic entity that requires prompt surgical manage- 
ment. Many cases may be repaired vaginally; however, 
laparotomy should be considered whenever any doubt 
exists about the viability of the prolapsed bowel or con- 
tamination of the peritoneal cavity. 
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OSTEOGENESIS IMPERFECTA CONGENITA IS à rare 
malformation, with an incidence of 1 in 50,000.! In the 
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Fig. 1. Longitudinal sonogram 5 cm. to the right of the mid- 
line. The head is deformed and the cerebral gyri and midline 
are visible. 


majority of cases an autosomal dominant inheritance 
pattern is seen, with different degrees of expressivity 
and penetrance although autosomal recessive trans- 
mission also has been described. 

Ihe disorder is characterized by multiple fractures 
of bones, joint laxity, short and deformed limbs, de- 
ficient ossification of the skeleton, and wormian bones 
in the skull seen with roentgenography.' The fetus is 
born dead or may survive for a short period of time. 
The metabolic abnormality consists of a lack of collagen 
maturation and increased serum, urine, and amniotic 
fluid inorganic pyrophosphate levels.? The present case 
report demonstrates the perinatal problems associated 
with this severe, incurable, and lethal congenital ab- 
normality. 


A 17-year-old married white woman, gravida l, para 0, 
registered at the Obstetrical Clinic at 26 weeks of gestation, 
with an unremarkable family and past medical history. The 
husband's family history was also negative for congenital ab- 
normalities. At 34 weeks the uterus was noted to be smaller in 
size than expected, and a bistable ultrasound examination 
showed a normal fetal head with a biparietal diameter of 7.8 
cm. (mean at 31 to 32 weeks) and polyhydramnios. At 36 
weeks the membranes ruptured prematurely with leakage of a 
large amount of amniotic fluid. On abdominal examination 
the fetal head was not palpable. A pelvic examination revealed 
a 3 cm. dilated cervix and an abnormal presenting part con- 
sisting of soft and bony areas not clearly identifiable. An ab- 
dominal radiogram showed absence of a normal fetal skele- 
ton. However, the vertebrae were faintly visible in the pelvis. 
A gray-scale ultrasound examination demonstrated a de- 
formed fetal head (Fig. 1) and a breech presentation. The 
cerebral gyri were seen with unusual clarity, confirming the 
impression that the skull was abnormally thin. Labor started 
spontaneously nine hours after premature rupture of the 
membranes and lasted four hours. External fetal monitoring 
showed severe variable decelerations with the fetal heart rate 
(FHR) ranging between 40 and 200 beats per minute. Beat- 
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Fig. 2. Fetal monitor slip tracing of 28 minutes’ duration. 


to-beat variability was good at the base line but poor during 
decelerations (Fig. 2). With an assisted breech extraction, a 
1,100 gram stillborn female infant was delivered. The head 
was asymmetric with prominent calvaria; there was no palpa- 
ble bone structure. The extremities were short, hyper- 
flexible, and bowed. A postmortem radiogram of the infant 
showed multiple fractures and deficient skull ossification. 

At autopsy, the abdominal wall fascia was attenuated and 
translucent, and the pulmonary artery was calcified. The tri- 
cuspid valve showed myxoid degeneration and Ebstein’s 
anomaly, and the lungs were hypoplastic. The placenta 
weighed 460 grams and a 6 by 4 by 4 cm. recent hematoma 
was noted on the maternal surface. 


Radiography, ultrasound, and electronic fetal moni- 
toring provide crucial diagnostic information for clini- 
cal management of labor when the fetus is affected by 
osteogenesis imperfecta congenita. The clinical and 
radiologic absence of a normally formed fetal head was 
suggestive of anencephaly, but this was excluded by the 
first ultrasonic examination, which showed a normal 
fetal head on the bistable oscilloscope. After the mem- 
branes ruptured and the amniotic fluid drained, the 
membranous fetal skull was compressed and deformed 
between the uterine wall and fetal parts, as demon- 
strated on the gray-scale ultrasound examination (Fig. 
1). Increased head compression during uterine con- 
tractions is expected in the absence of protecting skull 


bones. This may lead to early deceleration in labor. 
There was no evidence of cord prolapse in labor but 
cord compression could occur because of the absence 
of normal protecting bones. This compression may 
very well create variable deceleration of the FHR. The 
retroplacental hematoma, although small, indicates 
some placental separation, which could be responsible 
for the late deceleration of the FHR pattern. 

Since all of the above etiologic factors were present in 
labor, we believe that the observed FHR pattern was 
the result of these pathophysiologic changes that acted 
through the fetal nervous system on a congenitally ab- 
normal fetal heart (Fig. 2). 

Osteogenesis imperfecta congenita, when first diag- 
nosed during labor, presents a challenging manage- 
ment problem for the obstetrician. Intrapartum diag- 
nosis of this condition may be possible with careful cor- 
relation of the radiographic and ultrasonic findings. 
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First Annual Southeastern Perinatal Management 
Seminar 


The Tulane Medical Center and the Louisiana State 
University School of Medicine will present the First 
Annual Southeastern Perinatal Management Seminar, 
May 11 and 12, 1978, at the Royal Orleans Hotel in 
New Orleans, Louisiana. 

For further information contact: Tulane Medical 
Center, Office of Continuing Education, 1430 Tulane 
Ave., New Orleans, Louisiana 70112. 


Surgical Aspects of Infertility 


A one-day course, Surgical Aspects of Infertility, will 
be presented May 24, 1978, 9:00 a.m. to 5:00 P.M., at 
the Jewish Institute for Geriatric Care, New Hyde 
Park, New York. It is sponsored by the Department 
of Obstetrics and Gynecology, Long Island Jewish- 
Hillside Medical Center, New Hyde Park, New York. 

For further information contact: Office of the Dean 
of the Clinical Campus, Long Island Jewish-Hillside 
Medical Center, New Hyde Park, New York 11040. 
Telephone: (212) 470-2850. 


Diagnostic Ultrasound in Obstetrics and 
Gynecology 


The Johns Hopkins Medical Institutions Department 
of Radiology and Radiological Science, Baltimore, 
Maryland, is presenting a two-day course on Diagnostic 
Ultrasound in Obstetrics and Gynecology, September 
7-8, 1978. 

For further information contact: Program Coor- 
dinator, Continuing Education, Turner Auditorium 
Room 22, 720 Rutland Ave., Baltimore, Maryland 
21205. 


Angus M. McBryde Perinatal Symposium 


The Division of Perinatal Medicine, Duke University 
Medical Center, and the North Carolina Department 
of Human Resources announce the Angus M. Mc- 
Bryde Perinatal Symposium, to be held September 
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13-15, 1978, at Duke University Medical Center, 
Durham, North Carolina. 

For information write: Angus M. McBryde Perinatal 
Symposium, Box 3967, D.U.M.C., Durham, North 
Carolina 27710 


The First Pakistan Congress of Obstetrics and 
Gynaecology 


The First Pakistan Congress of Obstetrics and 
Gynaecology (under the auspices of the North Pakistan 
Society of Obstetricians and Gynaecologists) will be 
held in Lahore, Pakistan, November 22-26, 1978. 
Major problems of obstetricians and gynaecologists in 
developing countries will be discussed. The program 
will include presentations, free communications, gen- 
eral and group discussions, scientific exhibitions, and 
film shows. The deadline for advance abstract submis- 
sion is July 31, 1978. 

For information write: Dr. Saad Rana, Secretary, 
Organizing Committee, Lady Willingdon Hospital, La- 
hore, Pakistan. 


Nutrition and Gastroenterology 


The Institute of Human Nutrition at Columbia Uni- 
versity is sponsoring a two-day symposium, “Nutrition 
and Gastroenterology,” to be held at the Statler Hilton 
Hotel, Seventh Ave., 32nd to 33rd St., New York. New 
York, on November 30—December 1, 1978. 

For futher information write: Director, Institute of 
Human Nutrition, Columbia University, 701 W. 168th 
St., New York, New York 10032. 


Courses in Gynecologic Endoscopy 


Two Courses in Gynecologic Endoscopy, sponsored 
by The New Jersey Fertility Foundation, will be pres- 
ented June 8-9 and October 19-20, 1978, in Roselle 
Park, New Jersey. 

For information contact: G. E. Laubach, M.D., 14 E. 
Westfield Ave., Roselle Park, New Jersey 07204. 
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Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein throm- 
bophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease, 4) Known or 
Suspected carcinoma of the breast. 5) Known or suspected estrogen dependent neoplasia. 


6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy. 
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Cigarette smoking increases the risk of serious cardiovascular side effects from oral con- 
traceptive use. Women who use oral contraceptives should be strongly advised not to 
smoke. Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, hypertension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks. 










1) Thromboembolic Disorders and Üther Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies esti- 
mate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. in a study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted in the 
United Kingdom found that the greater the number of underlying risk factors for coronary artery dis- 
ease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. In terms of relative risk, it has been estimated that oral contraceptive users who do not smoke 
(smoking considered a major predisposing condition to myocardial infarction) are about twice as likely 
to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users 
who smoke have about a 5-fold increased risk of fatal infarction compared to users who do not smoke 
but about a 10- to 12-fold increased risk compared to nonusers who do not smoke. The amount of 
smoking is a very important factor. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives; 
preparations containing 100 mcg. or more of estrogen were associated with a higher risk of throm- 
boembolism than those containing 50-80 mcg. of estrogen. The relative risk of thromboembolic dis- 
ease associated with progestin-only oral contraceptives has not been determined. Cases of throm- 
boembolic disease have been reported in women using progestin-only products, and they should not be 
presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000; ages 35-44, 
33/100,000; ages 45-49, 140/100,000), the risk being concentrated in older women, in those with a 
long duration of use, and in cigarette smokers. The highest risk was found in heavy cigarette smokers 
(I5 or more cigarettes per day) who used oral contraceptives and were aged 40 or older. Women who 
smoke should be advised not to use oral contraceptives. The use of oral contraceptives in women over 
age 40 with other risk factors is not recommended. The mortality associated with all of the methods of 
birth control is low compared to the risk of childbirth, with the exception of oral contraceptive users 
who smoke and are over age 40. The lowest mortality is associated with the condom or diaphragm 
backed up by early abortion. The risk of thromboembolic and thrombotic disease associated with oral 
contraceptives increases with age after approximately age 30 and for myocardial infarction is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, 
and especially by cigarette smoking. The physician and the patient should be alert to the earliest 
manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embo- 
lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an 
increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have been re- 
ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of 
oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or 
complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions, 
and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. Long term administra- 
tion of either natural or synthetic estrogen in certain animal species increases the frequency of car- 
cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first 21 cases of 
endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women 
without predisposing risk factors for this disease, nearly all occurred in women who had used a se- 
quential oral contraceptive. No evidence has been reported suggesting an Increased risk of endometrial 
cancer in users of conventional combination or progestin-only oral contraceptives. No increase in 
breast cancer in women taking oral contraceptives has been reported although one study reported an 
increased risk of breast cancer in subgroups of women treated using oral contraceptives with docu- 
mented benign breast disease. There is at present no confirmed evidence from human studies of an in- 
creased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women tak- 
ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocystic disease or abnormal 
mammograms should be monitored with particular care if they elect to use oral contraceptives. 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral 
contraceptives. One study reported a higher risk associated with oral contraceptive formulations with 
high hormonal potency. Although benign and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short term as well as long term users 
of oral contraceptives. Two studies relate the risk with duration of contraceptive use, the risk being 
much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it 
should be considered in women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5) Use in Pregnancy, 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported 
to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. A high percentage of such exposed women (3096 to 9096) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign it is not known 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop ab- 
normalities of the urogenital tract. Similar data are not available with the use of other estrogens but it 
cannot be presumed that they would not induce similar changes. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female 
sex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications and there is no evi- 
dence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing oral 
contraceptive therapy. Embryos with these anomalies are virtually always spontaneously aborted. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stop- 
ping oral contraceptives is unknown. It is recommended that for any patient who has missed two con- 
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secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the pa- 
tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered at 
the time of the first missed period and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potential 
risks to the fetus and the advisability of pregnancy continuation should be discussed in light of these 
risks. It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend three months. Administration of progestin-only or progestin- 
estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladder 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years of 
use. 7) Carbohydrate and Lipid Metabolic Effects. ^ decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. For this reason. prediabetic and diabetic pa- 
tients should be carefully observed while receiving oral contraceptives. Increased serum levels of 
triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical sig- 
nificance of this observation is unknown at this time. 8) £/evated Blood Pressure. An increase in blood 
pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension in 
oral contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the re- 
ported prevalence in the first year. Women who previously had hypertension during pregnancy may be 
more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. The 
onset or exacerbation of migraine or development of headache of a new pattern which is recurrent, per- 
sistent or severe, requires discontinuation of oral contraceptives and investigation of the cause. 
10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons for 
patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleed- 
ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recur- 
rent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out preg- 
nancy or malignancy. If pathology has been excluded, time or change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk 
of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or 
young women without regular cycles may have a tendency to remain anovulatory or to become amenor- 
rheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. 
Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral con- 
traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not using 
oral contraceptives since the drugs are more effective in preventing intrauterine rather than ectopic 
pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products and 
progestin-only oral contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of mothers receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leromyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con- 
traceptives may cause some degree of fluid retention, conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma re- 
quire careful observation. 5) Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in 
any patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in 
such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter- 
mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 
subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral 
contraceptive therapy when relevant specimens are submitted. 10) Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X: decreased anti- 
thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
the elevated TBG, free T4 concentration is unaltered d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and 
has been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbitu- 
rates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital anomalies. There is 
evidence of an association between the following conditions and the use of oral contraceptives, 
although additional confirmatory studies are needed: Mesenteric thrombosis: benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 
and/or vomiting, usually the most common adverse reactions, occur in approximately 10% or less of 
patients during the first cycle (Other reactions, as a general rule, are seen much less frequently or only 
occasionally.); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment: 
temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may per- 
sist; breast changes (tenderness, enlargement, and secretion): change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow- 
ing adverse reactions have been reported in users of oral contraceptives, and the association has been 
neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 
corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 
syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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The incidence of endometriosis among 
infertile patients may be as high as 2596 to 
4096.? While endometriosis is more com- 
monly found in women between 30 and 
40 years of age, it is increasingly being 
reported in many patients in their early and 

late twenties.’” Therefore, endometriosis 
should always be suspected in younger women 
who are infertile. 
The usual symptoms and findings— 
dysmenorrhea, pelvic pain, dyspareunia, and 
induration of the cul-de-sac— may vary with 
each individual patient,or may not be present 
in some infertile patients with endometriosis. 
However, the diagnosis can usually be made 
at laparoscopy. When endometriosis has 
been confirmed in the infertile patient, 
treatment objectives should include 
relieving symptoms (if present), 
slowing disease progression, 
preserving childbearing 
potential, and facili- 
tating pregnancy. 





he infertile woman 


“Danazol appears to be a method... for 
the treatment of mild to moderately 
severe endometriosis in a young patient 
who anxiously desires pregnancy." 
Danocrine is indicated in patients for 

whom you have decided to use drug therapy 
because for them surgery alone is not the 
treatment of choice: patients who cannot 
tolerate other drug therapy; patients in whom 
other effective drugs are contraindicated; 
patients who fail to respond to other effective 
drug therapy when given in adequate doses. 


50% pregnancy rate in first 6 months* 

-= After treatment of patients who wanted to 
become pregnant but were infertile because of 
endometriosis, one study showed a 5096 preg- 
nancy rate in the first 6 months after Danocrine 
therapy;? another showed a pregnancy rate 

of 72.2% after an average of 3 years follow-up.’ 


8296 to 9696 clinical success* 

Complete or partial resolution of symptoms has 
been reported in 8296 to 9696 of 2677 patients in 
clinical trials to date. 
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Induration 
of the 

cul-de-sac 


Dysmenorrhea Pelvic pain Dyspareunia 


See next page for important product information concerning warnings, adverse 
reactiane. natient celectian. and nreccrihino and nrecantionary recommendations. 


Recurrence rate similar to that 

reported after conservative surgery or 

pseudopregnancy’ 

In a study of 99 patients treated with 

Danocrine and followed for an average of 

37 months, 61% remained asymptomatic and 

67% had no pelvic findings suggestive of 

endometriosis. An average time interval of 

15 months was noted between the end of 

treatment and recurrence for the entire group. 

The 31 patients in this study who 

conceived after Danocrine treatment had a 

much lower recurrence rate—85% remained 

asymptomatic—and a much longer average 

time interval between end of treatment and 

recurrence—31 months. 

e Selective and generally reversible gonado- 
tropin suppression. 

€ Inactivates and atrophies uterine and ectopic 

endometrium. 

€ No estrogenic or progestational effects. 

è [n general, on completion of therapy, return 

of ovulation and cyclic menstrual bleeding. 

€ Generally mild side effects related to the 

drug's weak androgenic activity and hypoestro- 

genic effects. Fluid retention can occur. Some 

androgenic effects may not be reversible even 

when drug administration is stopped. 


Danocrine 


brand ot 


danazol 


the first pharmacologic agent 
specifically for endometriosis 
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Recommended daily dosage of Danocrine is 800 
mg, divided into two doses and administered 
without interruption for 3 to 6 months. Therapy 
may be extended to 9 months if necessary. 
Therapy should begin during menstruation. 


Description: DANOCRINE, brand of 
danazol, is a synthetic androgen derived 
from ethisterone. Chemically, danazol is 
17 a-pregna-2,4-dien-20-yno [2, 3-d]- 
isoxazol-17-ol, which has the following 
structural formula: "E 


CH; i ou 


CH; 


Each hard gelatin capsule contains 
200 mg of danazol. 
Actions: DANOCRINE suppresses the 
pituitary-ovarian axis by inhibiting the 
output of gonadotropins from the pitui- 
tary gland. The only other demonstrable 
hormonal effect is weak androgenic ac- 
tivity which is dose related. Studies have 
established that the drug is neither estro- 
genic nor progestational. DANOCRINE 
depresses the output of both follicle- 
stimulating hormone (FSH) and luteiniz- 
ing hormone (LH). 

When effective for the treatment of 
endometriosis, DANOCRINE alters the 
normal and ectopic endometrial tissue so 
that it becomes inactive and atrophic. 
Complete resolution of endometrial le- 
sions occurs in the majority of cases. This 
regression is due to the suppression of 
ovarian function, resulting in anovula- 
tion with associated amenorrhea. 
Changes in vaginal cytology and cervical 
mucus reflect the suppressive effect of 
DANOCRINE on the pituitary-ovarian 
axis. 

Generally the pituitary-suppressive ac- 
tion of DANOCRINE is reversible. 
Ovulation and cyclic bleeding usually 
return within 60 to 90 days when 
DANOCRINE therapy is discontinued. 
Indications: Until additional studies have 
been completed which define the lowest 
clinically effective dose, DANOCRINE is 
indicated for the treatment of endo- 
metriosis amenable to hormonal 
management and only for those patients 
1) who cannot tolerate other drug 
therapy, 2) in whom other effective drugs 
are contraindicated, or 3) who fail to 
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respond to other effective drug therapy 

when given in adequate doses. 
DANOCRINE is not indicated in 

those patients where surgery alone is 

considered the treatment of choice. 

Contraindications: DANOCRINE 

should not be administered to patients 

with: 

1. Undiagnosed abnormal genital 

bleeding. 

2. Markedly impaired hepatic, renal, or 

cardiac function. 

3. Pregnancy (see DOSAGE AND 

ADMINISTRATION). 

4. Breast feeding. 


Warnings: Further studies are ongoing to 
define the lowest clinically effective dose 
of DANOCRINE. Consequently, at the 
present time, DANOCRINE should be 
limited in its use to the select group of 
patients mentioned in the INDICATIONS 
Section. In view of the fact that some 
cases of endometriosis may be resistant to 
one specific form of hormone therapy and 
responsive to another, DANOCRINE 
may prove to be of benefit in such cases. 
There are some limited data in support of 
the use of DANOCRINE in therapy- 
resistant cases of this type. 

While no embryotoxic or teratogenic 
effects attributable to administration of 
DANOCRINE have been observed in 
reproduction studies in animals, safe use 
of the drug in pregnancy has not been 
established clinically. If a patient be- 
comes pregnant during treatment, 
administration of the drug should be 
discontinued. 

Patients should be watched closely for 
signs of virilization. Some androgenic 
effects may not be reversible even when 
drug administration is stopped. 
Precautions: Because DANOCRINE may 
cause some degree of fluid retention, 
conditions that might be influenced by 
this factor, such as epilepsy, migraine, or 
cardiac or renal dysfunction, require care- 
ful observation. 

Adverse Reactions: The following an- 
drogenic effects have occurred in patients 
receiving DANOCRINE: acne, edema, 
mild hirsutism, decrease in breast size, 
deepening of the voice, oiliness of the 
skin or hair, weight gain, and rarely, 
clitoral hypertrophy. 





Also hypoestrogenic manifestations 
such as flushing, sweating, vaginitis in- 
cluding itching, dryness, burning and 
vaginal bleeding, nervousness, and emo- 
tional lability have been reported. 

Although the following reactions have 
also been reported, a causal relationship 
to the administration of DANOCRINE 
has neither been confirmed nor refuted: 
allergic: skin rashes and rarely, nasal 
congestion; CNS effects: dizziness, head- 
ache, sleep disorders, fatigue, tremor, and 
rarely, paresthesia in extremities, visual 
disturbances, changes in appetite, and 
chills; gastrointestinal: gastroenteritis, and 
rarely, nausea, vomiting, and constipa- 
tion; musculoskeletal: muscle cramps or 
spasms, and pain in back, neck, or legs; 
genitourinary: rarely, hematuria; other: 
loss of hair, changes in libido, elevation 
in blood pressure, and rarely, pelvic pain. 
Dosage and Administration: The dosage 
of DANOCRINE is 800 mg, divided into 
two doses per day, until additional studies 
on the effectiveness of lower doses are 
completed. Therapy should begin during 
menstruation if possible; otherwise, ap- 
propriate tests should be considered to 
ensure that the patient is not pregnant. 
Therapy should continue uninterrupted 
for 3 to 6 months but may be extended to 
9 months if necessary. After termination 
of therapy, if symptoms recur, treatment 
can be reinstituted. 

How Supplied: Capsules of 200 mg (orange), 
bottles of 100 (NDC 0024-0305-06). 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 


Please send me on 30-day approva THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
O Payment enclosed 
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30-day approval offer good only in 


continental U.S. and Canada. THE C. V. MOSBY COMPANY 
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BELLERGAL S... 


Composition: Each Bellergal-S Tablet 
contains phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg. Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg. 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, O.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems. the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the ¢ 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes, 
sweats, restlessness anc insomnia 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances 


Gastrointestinal disorders with hypermotility, 
hypersecretion, nervous stomach, and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
Sion, impaired hepatic or renal function, 
Sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate. 
may be habit forming 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


" y 
LABORATORIES 
Division of Sandoz, Inc 

LINCOLN. NEBRASKA 68501 


NONHORMONAL therapy 


for menopausal 
vasomotor instability 


Is receiving 


renewed attention. 


BELLERGALS 


TABLETS 





Each Bellergal-S Tablet contains. phenobar- 
bital, USP central sedative (Warning May be 
habit forming), 40.0 mg, Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg; Bellafoline® (levorotatory alkaloids of bella- 
donna. as malates) parasympathetic inhibitor, 
0.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing mformation 
on an adjoining page. 
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“The sounding of the uterus 
prior to the insertion of an IUD 
is an integral part of the 
insertion procedure that should 
not be neglected....the size of 
the uterus is an important 
factor in the level of efficacy the 
patient may expect to experi- 
ence with an IUD,’ 


Gibor, Y.; Deysach, L., and Nissen, C. H.: J. Reprod. 
Med. 11:205-208 (November) 1973. 


Maric? 


(disposable intrauterine sound) 


It sounds right. 


B flexibility for easeof insertion 


B narrow diameter for patient 
comfort 

small 3-mm. diameter 
facilitates sounding, even in 
nulliparas 


W sensitivity to touch 

hold the Mark-/ gently be- 
tween thumb and forefinger 
during the sounding procedure 


B clear and accurate reading 
for patient screening and for 
recording in chart 

after insertion of sound to 
fundus, if not already there, 
push slide to the cervix; lift 
proximal end of slide to lock it 
in place on the sound; remove 
the sound and accurately read 
depth at pointer in window 

of slide 


B simple determination of 
uterine depth and position 
cervical stop allows parallel 
setting of the Cu-/ inserter for 
accurate fundal placement 


m convenient sterile packaging 
see the directions for use 
included with each single-use 
unit and package —the Mark-/ 
is available in 12s and 30s 


Searle Laboratories 
SEARLE Division of G D. Searle & Co 


Box 5110. Chicago Illinois 60680 














Cu-7* intrauterine copper contraceptive 
Description 
The plastic component of the Cu-7 1s composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added to render it 
radiopaque. Its shape approximates the number 7 It is substantially 
smaller than previously available intrauterine devices; the vertical 
dimension measures 36 mm. ond the horizontal, 26 mm 
Coiled around the vertical limb isa pure, virgin electrolytic copper wire 
providing 200mm’ of exposed copper surfoce area. A polypropylene 
retrieval thread is fastened to the free end of the vertical limb of the Cu-7 
The Cu is supplied with o simple tubular polypropylene inserter. All 
components are sterile 


Mode of Action 

Available dato indicate that the contraceptive effectiveness of the Cu-7 
is enhanced by a minute quontity of copper released continuously from 
the coiled copper into the uterine cavity. 

The exact mechanism by which metallic copper enhances the contro- 
ceptive effect of an IUD has not been conclusively demonstrated. Various 
hypotheses have been advanced, the most common being thot copper 
placed in the uterus interferes with enzymatic or other processes that 
regulote blastocyst implantation 

Animal studies suggest thot copper may play an additional role by 
reduction of sperm transport within the uterine environment 


Indication and Usage 
The Cu-7 is indicated for contraception 


Contraindications 

The Cu-7 should not be inserted when any of the following conditions 
exist: pregnancy or suspicion of pregnancy; abnormalities of the uterus 
resulting in distortion of the uterine cavity; acute pelvic inflammatory 
disease or a history of repeated pelvic inflammatory disease; postpartum 
endometritis or infected abortion in the post three months; known or 
suspected uterine or cervical disease such os hyperplasia or corcinoma 
including unresolved, abnormal "Pop" smear, vaginal bleeding of un- 
known etiology: untreated acute cervicitis until infection is controlled; 
diagnosed Wilsons disease; known or suspected allergy to copper 

previous ectopic pregnancy, and significant anemia 


Warnings 
| Pregnancy: (a) Long-term effects The long-term effects on the off- 
spring of the presence of copper in the uterus when pregnancy occurs 
with the Cu-7 are unknown 

(b) Septic abortion Reports have indicated an increased incidence of 
septic abortion associated in some instances with septicemia, septic 
shock and death in patients becoming pregnant with on IUD in place 
Most of these reports have been associated with the mid-trimester of 
pregnancy. In some cases, the initial symptoms have been insidious ond 
not easily recognized. If pregnancy should occur with o Cu-7 in situ, the 
Cu-7 should be removed if the thread is visible or, if removal proves to be 
or would be difficult. interruption of the pregnancy should be considered 
and offered to the patient as on option, bearing in mind that the risks 
associated with an elective abortion increase with gestational age 

(c) Continuation of pregnancy. If the patient chooses to continue the 
pregnancy and the Cu-7 remains in situ, she must be warned of the 
increased risk of spontaneous abortion and the increased risk of sepsis 
including death The patient must be closely observed and she must be 
advised to report immediately all abnormal symptoms, such os flu-like 
syndrome, fever, abdominal cramping ond pain, bleeding. or vaginal 
discharge, because generalized symptoms of septicemia may be 
insidious 


2 Ectopic pregnancy (a) A pregnancy which occurs with on IUD in situ 
ıs more likely to be ectopic than a pregnancy occurring without an IUD 
Therefore, patients who become pregnant while using a Cu should be 
corefully evaluated for the possibility of on ectopic pregnancy 

(b) Special attention should be directed to patients with delayed 
menses, slight metrorrhagio and/or unilateral pelvic pain, and to those 
patients who wish to interrupt a pregnancy occurring in the presence 
of o Cu-7 to determine whether ectopic pregnancy has occurred 


3 Pelvic infection An increased risk of pelvic inflammatory diseose 
associated with the use of IUDs has been reported. While unconfirmed 
this risk appears to be greatest for young women who are nulliparous 
and/or who hove a multiplicity of sexual partners Salpingitis can result 
in tubal damage and occlusion. thereby threatening future fertility 
Therefore, t 1s recommended that patients be taught to look for 
symptoms of pelvic inflammatory disease. The decision to use an IUD 
in a particular cose must be made by the physician and patient with the 
consideration of a possible deleterious effect on future fertility 

Pelvic infection may occur with o Cu-7 in situ ond ot times result in 
the development of tubo-ovarian abscesses or genera! peritonitis. The 
symptoms of pelvic infection include new development of menstrual 
disorders (prolonged or heavy bleeding), abnormal vaginal discharge 
abdominal or pelvic pain. dyspareunia, fever The symptoms are es- 
pecially significant if they occur following the first two or three cycles 
after insertion. Appropriate aerobic and anaerobic bacteriologic studies 
should be done and antibiotic theropy initiated promptly If the infection 
does not show marked clinical improvement within 24 to 48 hours. the 
Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests 


4 Embedment Portia! penetration or lodging of the Cy-7 in the en. 
dometrium or myometrium can result in a difficult removal This may 
occur more frequently in smaller uteri (See removal instructions ) 


5 Perforation Partial or total perforation of the uterine wall or cervix 
moy occur with the use of the Cu-7, usually during insertions into 
patients sooner than two months ofter abortion or delivery or in uterine 
cavities too small for the Cu-7 The possibility of perforation must be 
kept in mind during insertion and at the time of any subsequent exomino- 
tion If perforation occurs. laparotomy or laparoscopy should be per- 
formed os soon as medically feasible and the Cu-7 removed. Abdominal 
adhesions, intestinal penetration, intestinal obstruction, ond local 
inflammatory reaction with abscess formation and erosion of adjacent 
viscera moy result if the Cu-7 is left in the peritoneal cavity 


6 Medical diathermy The use of medical diathermy (short-wave and 
microwave) in a patient with o metal-containing IUD may cause heat 
injury to the surrounding tissue Therefore. medical diathermy to the 
abdominal and sacra! areas should not be used on patients using a Cu-7 


7 Effects of copper. Additional amounts of copper available to the body 
from the Cu-7 may precipitate symptoms in women with undiagnosed 
Wilsons disease The incidence of Wilsons disease is | in 200.000 


Precautions 

| Patient counseling Prior to the insertion the physician. nurse. or other 
trained health professional must provide the patient with the Patient 
Brochure The patient should be given the opportunity to read the 
brochure and discuss fully any questions she may have concerning the 
Cu7 as well os other methods of contraception 


2 Patient evolugtion and clinico! considerations (0) A complete medical 
history should be obtained to determine conditions that might influence 
the selection of on IUD A physical examination should include a pelvic 
examination, "Pop" smear, gonorrhea culture and, if indicated, appropri- 
ote tests for other forms of venereo! disease The physician should 
determine that the patient is not pregnant 

(b) The uterus should be corefully sounded prior to the insertion to 
determine the degree of patency of the endocervicol cano! and the 
internal os, and the direction and depth of the uterine cavity. Exercise 
core to ovoid perforation with the sound DO NOT USE THE Cu-7 
INSERTION INSTRUMENT AS A SOUND In occasional coses, severe 
cervical stenosis may be encountered. Do not use excessive force to 
overcome this resistance 

(c) The uterus usually sounds to o depth of 6 toB cm Insertion of o Cu-7 
into a uterine cavity measuring less than 6.5 cm by sounding moy in- 
crease the incidence of pain, bleeding, portial or complete expulsion, 
perforation, and possibly pregnancy 

(d) To reduce the possibility of insertion in the presence of on existing 


undetermined pregnancy, the optimal time for insertion is the latter port 
of the menstrual flow or one or two days thereafter The Cu-7 should not 
be inserted post portum or post abortion until involution of the uterus 
is complete. The incidence of perforation and expulsion is greater if 
involution is not complete 

It 1s, however, necessary to place the Cu-7 as high as possible within 
the uterine cavity to help avoid partial or complete expulsion that could 
result in pregnancy 

Since the Cu represents a different design in intrauterine contracep- 
tion, physicians are cautioned that it is imperative for them to become 
thoroughly fomilior with the instructions for use before attempting 
placement of the Cu-7 

(e) IUDs should be used with caution in those patients who hove an 
anemia or o history of menorrhagia or hypermenorrhea Patients 
experiencing menorrhagia and/or metrorrhogio following IUD insertion 
moy be at risk for the development of hypochromic microcytic anemia 
Also, IUDs should be used with coution in patients receiving anti 
coagulants or having o coagulopothy 

(f) Syncope, bradycardia or other neurovascular episodes may occur 
during insertion or removal of IUDs. especiolly in potients with a 
previous disposition to these concitions 

(g) Patients with valvular or congenital heort disease are more prone 
to develop subacute bacterial endocarditis thon patients who do not 
have valvular or congenital heart disease. Use of an |UD in these patients 
may represent a potential source of septic embol: 

(h) Use of an IUD in those patients with acute cervicitis should be 
postponed until proper treatment hos cleared up the infection 

(i) Since the Cu7 may be partially or completely expelled, potients 
should be reexamined and evaluated shortly after the first postinsertion 
menses, but definitely within three months after insertion, Thereofter 
annual examination with oppropriate medical ond laboratory evaluation 
should be carried out. The Cu-7 should be replaced every three yeors 

(|) The patient should be told that some bleeding or cramps may occur 
during the first few weeks ofter insertion, but if these symptoms continue 
or ore severe she should report them to her physicion. She should be 
instructed on how to check ofter each menstrual period to make certain 
that the thread still protrudes from the cervix and cautioned thot there 
ıs no contraceptive protection if the Cu-7 has been expelled She should 
also be cautioned not to dislodge the Cu-7 by pulling on the thread. Ifa 
partia! expulsion occurs, removal is indicated and a new Cu-7 moy be 
inserted The patient should be told to return within three years for 
removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in 
women using a copper-containing IUD If symptoms of such an allergic 
response occur, the patient should be instructed to tell the consulting 
physician that o copper-containing device 1s being used 

(I) The Cu-7 should be removed for the following medical reasons 
menorrhagia and/or metrorrhagia producing significant anemia; uncon- 
trolled pelvic infection; intractable pain often oggrovated by inter- 
course, dyspareunia; pregnoncy, if the thread is visible; endometrial 
or cervical malignancy, uterine or cervical perforation. or any indication 
of partial expulsion 

(m) If the retrieval thread cannot be visualized it may hove retracted 
into the uterus or have been broken off. or the Cu-7 may hove been 
expelled Localization usually may be made by feeling with a probe, if 
not, x-ray or sonography can be used When the physician elects to 
recover o Cu-7 with the thread rot visible the removal instructions 
should be considered 

(n) If any patient with o Cu2 suddenly develops overt clinical 
hepatitis or abnormal liver function tests. oppropriate diagnostic pro- 
cedures should be initiated 


Adverse Reactions 
Perforations of uterus and cervix have occurred. Perforation into the 
abdomen hos been followed by abdominal adhesions, intestinal pene- 
tration, intestino! obstruction, local inflammatory reaction with abscess 
formation and erosion of adjacent viscera. Pregnancy hos occurred with 
the Cu-7 in situ and when the Cu-7 has been portially or completely 
expelled 

The incidence of spontaneous abortion, when conception occurs with 
intrauterine devices in situ, oppeors to be increased over that in unpro- 
tected women. Insertion cramping, usually of no more than a few seconds 
duration, may occur; however, some women moy experience residua! 
cramping for several hours or even doys. Intermenstrual spotting or 
bleeding or prolonged or increased menstrual flow may occur 

Pelvic infection including salpingitis with tubol damoge or occlusion 
has been reported This may result in future infertility Complete or 
partial expulsion of the Cu-7 may sometimes occur, particularly in those 
patients with uteri measuring less than 6.5 cm. by sounding Urticarial 
allergic skin reaction may occur. The following complaints have also 
been reported with IUDs although their relation to the Cu-7 has not been 
established) amenorrhea or delayed menses, bockoches, cervicol 
erosion, cystic mosses in the pelvis, vaginitis, leg pain or soreness 
weigh! loss or gain, nervousness. dyspareunia, cystitis, endometritis 
septic abortion, septicemia, leukorrheo, ectopic pregnancy, difficult 
removal, uterine embedment, anemia, pain neurovascular episodes 
including bradycordia and syncape secondary to insertion, dys- 
menorrhea. and fragmentotion of the IUD 


Directions for Use 
The Cu is to be placed within the uterine cavity. See the Procedure for 
Insertion for two insertion techniques 

The small diameter of the Cu-7 facilitates easy insertion in nulligravid- 
ous and nulliparous, as well os porous women. The optimal time of 
insertion is during the latter part of the menstrual flow or one or two doys 
thereafter The cervical canal is relatively more patent ot this time, and 
there is little chance thot the patient may be pregnant 

Present information indicates that efficacy «s retained for 36 months 
There is no evidence that contraceptive efficacy decreases with time up 
to three years of use, but until adequate data indicating o longer effective 
life become available, the Cu-7 must be removed within 36 months from 
the date of insertion and a new one inserted if desired If partial ex- 
pulsion occurs, removal is indicated. and a new Cu-7 moy be inserted 
Removal of the Cu-7 may also be indicated in the event of heavy or 
persistent bleeding 

The physician should become thoroughly familiar with the instructions 
for use before attempting insertion or removal of the Cu-7 


Clinical Studies 
Different event rates have been reported with the use of different 
intrauterine contraceptives. Inasmuch as these rates are usually derived 
from separate studies conducted by different investigators in several 
population groups, o comparison cannot be made with precision. Even in 
different studies with the same contraceptive, considerably different 
rates are likely to be obtained because of differing characteristics of the 
study population. Furthermore, event rotes per unit of time tend to be 
lower as clinical experience is expanded, possibly due to retention in the 
clinical study of those patients who accept the treatment regimen, not 
having discontinued due to adverse reactions or pregnancy, so that those 
remaining in the study were those less susceptible. In clinical trials of 
the Cu2 conducted by Searle Laboratories, use effectiveness wos 
determined as follows for parous and nulliparous women, as tabulated 
by the life table method. (Rates are expressed as cumulotive events 
per 100 women through 12, 24, and 36 months of use.) 

This experience encomposses 399,054 womon-months of use, in- 
cluding 12 months for 11,852 women, 24 months for 8,309, and 36 
months tor 3.885 











12 Months 

Porous Nulliparous 
Pregnancy 1.9 1.6 
Expulsion 5.7 8.0 
Medical removal 10.7 13.7 
Continuation 73.9 67.5 





How Supplied 

Available in cartons of 6 and boxes of 30 and 100 sterile units (Cu-7 with 
an inserter) ond sufficient potient leaflets ond identification cords 
SN 
Please see complete product labeling for insertion and removol 
techniques 
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Intrauterine copper contraceptive) 


No other : 
single contraceptive combines 


all these advantages: 


+ 





Effectiveness 

m approaches that of “the Pill" 
—more than 98-percent effec- 
tive in preventing intrauterine 


Comfort 


m insertion and use well 
tolerated by nulliparas as well 








reanan as multiparas 
"y m smallest inserter diameter of 
Pregnancy Rates (per 100 women per year of use) all IlUDs—only 3.07 mm. 
First Year Second Year Third Year Convenience 
p n p n p n m most convenient of any method for the 
19 . .16 i4 i3 09 16 patient 
p-parous n = nulliparous “Once inserted, the IUD continues to exert 
its contraceptive action without requiring 
Economy sustained patient motivation: 
m costs less, on the average, than any of these Note: The Cu-7 must be replaced every three 
other methods?: years. 
Estimated Cost of Contraception Acce pt ance 
$5 ee m low discontinuation rate due to expulsion, 





um ; pain cr bleeding, P.I.D. or perforation, even for 
$3.84 .— $4.00 nulliparas? 


A 
ee 






— 
2 
© 
es *Based on en average insertion cost of $50, including one postinsertion checkup 
U $ 3 and 36 months of use. Fees range from “cost” to $150 
S tBased on an assumed usage rate of three times per week. 
$ Based on an average cost of 17€ per application of jelly or cream. Cost and 
5 : 20 4+ 2.04 fitting of diaphragm are additional. 
e $2 $ $ SBased on an average cost of 17€ per application of foam or gel. 
U llBased on an average retail cost per condom of 32¢. 
e. {Pill prices range from less than pharmacy cost to about $5.50 per cycle; fees 
+ for initial and subsequent exams are not included. 
5 $1 References: 1. Rao, R. P., and Scommegna, A.: Intrauterine Contraception, 
Am. Fam. Physician 16 16: 177-185 (November) 1977. 2. Data on file at Searle 
Laboratories. 
0 Please consult product information on preceding page. 


Cu-7* anil foam/gelt$ condomti “the Pill’ E 
Searle Laboratories 
E or with ely, Division of G.D. Searle & Co 


Methods of Contraception Box 5110, Chicago, Illinois 60680 8B1 





Visualization of 
mammalian ovulation. 
Copyright ©1971, 

by Cine-Science Co., Ltd., 
Japan. 





How much 
estrogen 
does it really take 
to control 
nature? 








A lot less than everyone once thought. Just a few years ago, a 50-mcg dosage was 
considered low. Today, theres an effective combination oral contraceptive d 
containing only 30 mcg of estrogen: Loestrin 1.5/30. | : 
In spite of a 40% reduction in the dose cf estrogen, efficacy of Loestrin 1.5/ 30. 
is considered comparable to that of combination oral contraceptives containing 
higher levels of estrogen. 
Irregular bleeding is somewhat more frequent with Loestrin 1.5/30 than. 
with combinations containing larger doses of estrogen. With continued use, 
however, the frequency decreases. | 
And if youre concerned about your patients intake of estrogen over an i 
extended period of time, Loestrin 1.5/30 contains only 30 mcg of ethinyl estradiol, — | 
so patient exposure to estrogen is minimized. 


IOCSIMIY 15/3O 


(15 mg norethindrone acetate and 1 
30 mcg ethinyl estradiol tablets, USP) | 


a 30-mcg alternative to 
higher estrogen 


PARKE - DAVIS | 


1 


See next page for prescribing information. 
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DICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect 
f Eio use oral contraceptives. 
E . Inclinical trials with Loestrin 1.5/30 involving 17,139 therapy cycles, there was a 
p yregnancy rate of 0.07 per 100 woman years. 
_ CONTRAINDICATIONS 
1. Thrombophlebitis or thromboembolic disórders 
Es A past history of deep-vein thrombophlebitis or thromboembolic disorders 
. 3. Cerebral vascular or coronary artery disease 
Tt Known or suspected carcinoma of the breast 
e Known or suspected estrogen-dependent neoplasia 
zs = Undiagnosed abnormal genital bleeding 
|. 7. Known or suspected pregnancy 
hg WARNINGS 







| The use of oral contraceptives is associated with increased risk of several serious 
R conditions including thromboembolism, stroke, myocardial infarction, hepatic 
. | adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 


, Ei scentives should be familiar with the information relating to these risks. 


































|... Thromboembolic Disorders and Other Vascular Problems. An increased risk of 
Ps h hi romboembolic and thrombotic disease associated with the use of oral contraceptives is 
well- established. Studies have demonstrated an increased risk of fatal and nonfatal venous 
th omboembolism and stroke, both hemorrhagic and thrombotic. 
An increased risk of myocardial infarction has been reported. Studies found that the 
. greater the number of underlying risk factors for coronary artery disease, the higher the risk 
re EA of developing myocardial infarction. Oral contraceptives were found to be a clear 
- E: dditional risk factor. 
. British investigators concluded that the risk of thromboembolism. including coronary 
v hrombosis, is directly related to the dose of estrogen used in oral contraceptives; however, 
2 he quantity of estrogen may not be the sole factor involved. 
_ The risk of thromboembolic and thrombotic disorders increases with age in both users 
id nonusers of oral contraceptives; however, they are an independent risk factor. 
, . The tisk of thromboembolic and thrombotic disease associated with oral contraceptives 
Ed creases with age after approximately age 30 and, for myocardial infarction, is further 
in reased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
nistory of preeclamptic toxemia. The risk of myocardial infarction is substantially increased 
jd users of oral contraceptives age 40 and over, especially those with other risk factors. Use 
- oforal contraceptives by women in this age group is not recommended. 
_ The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders. Should any occur or be suspected, the drug 
should be discontinued immediately. 
— A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 
be en reported in oral contraceptive users. If feasible, oral contraceptives should be 
_ discontinued at least four weeks before surgery of a type associated with an increased risk 
of thromboembolism ot prolonged immobilization. 
E _ 2. Ocular Lesions. Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, 
S E been associated with the use of oral contraceptives. Discontinue the oral 
. contraceptive if there is unexplained sudden, or gradual, partial, or complete loss of vision; 
sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions, and 
ee appropriate diagnostic and therapeutic measures. 
= 3. Carcinoma. Long-term continuous administration of estrogen in certain animal 
species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
— A In humans, an increased risk of endometrial carcinoma associated with prolonged use of 
gen cgenous estrogen in postmenopausal women has been reported. However, there is no 
. evidence suggesting increased risk of endometrial cancer in users of conventional 
n- combination or progestin-only oral contraceptives. 
^ At present, there is no confirmed evidence of an increased risk of cancer associated with 
. oral contraceptives. Close clinical surveillance of users is, nevertheless, essential. In case 
- of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms, 
os ould be monitored with particular care. 
— 4, Hepatic Adenoma. Benign hepatic adenomas appear to be associated with oral 
— contraceptives. Hepatic adenomas may rupture and may cause death through intra- 
- abdominal hemorrhage. Hepatocellular carcinoma has been reported in users of oral 
p. € ontraceptives. 
- 5.Usage in Pregnancy, Birth Defects in Offspring, and Malignancy in Female 
l JE fe) i fspring. During early pregnancy, female sex hormones may seriously damage the 
" of fsp ring. 
E Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies. 
g £ There is some evidence that triploidy and possibly other types of polyploidy are 
_ increased among abortuses from women who become pregnant soon after ceasing oral 
contraceptives. 
E Pregnancy should be ruled out before continuing an oral contraceptive in any patient 
SA o has missed two consecutive periods. If the patient has not adhered to the schedule, 
A the > possibility of pregnancy should be considered at the time of the first missed period, and 
i| contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is 
irmed, the patient should be apprised of the potential risks to the fetus, and the 
. advisability of continuation of the pregnancy should be discussed in the light of these risks. 
I Women who discontinue oral contraceptives with the intent of becoming pregnant 
^ should use an alternate form of contraception for a period of time before attempting to 
“conceive. 
= Administration of progestin-only or progestin-estrogen combinations to induce 
. withdrawal bleeding should not be used as a test of pregnancy. 
- — 6. Gallbladder Disease. Studies report a doubling of the risk of surgically confirmed 
-~ gallbladder disease in users of oral contraceptives or estrogen for two or more years. 
3 . 7. Carbohydrate and Lipid Metabolic Effects. Because decreased glucose tolerance 
has been observed in a significant percentage of patients, prediabetic and diabetic 
- patients should be carefully observed while receiving oral contraceptives. 
— Anincrease in triglycerides and total phospholipids has been observed in patients 
receiving oral contraceptives. 
: .. 8. Elevated Blood Pressure. An increase in blood pressure has been reported in 
| patients receiving oral contraceptives. 
= .. 9. Headache. The onset or exacerbation of migraine or development of headache of a 
. new pattern, which is recurrent, persistent, or severe, requires discontinuation of oral 
E contraceptives and evaluation of the cause. 
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In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate . 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 

12. Breast Feeding. Oral contraceptives interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. 

PRECAUTIONS 
General 

1. A complete medica! and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include 
special reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another physical examination 
being performed. 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the 
drug discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention. They should be prescribed with 
caution, and only with careful monitoring, in patients with conditions which might be 
aggravated by fluid retention. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. 

6. Steroid hormones may be poorly metabolized in patients with impaired liver function. 

7. Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant 
specimens are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

a. Increased sulfobromophthalein retention 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability 
c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated 
TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion 
e. Reduced response to metyrapone test 
ADVERSE REACTIONS 
Thrombophlebitis 
Pulmonary embolism 
Coronary thrombosis 
Cerebral thrombosis 
Mesenteric thrombosis 
Cerebral hemorrhage 
Hypertension 
Gallbladder disease 
Congenital anomalies 
Benign hepatomas 
Neuro-ocular lesions, eg, retinal 
thrombosis and optic neuritis 
















Possible diminution in lactation when given 
immediately post partum 

Cholestatic jaundice 

Migraine 

Increase in size of uterine leiomyomata 

Rash (allergic) 

Mental! depression 

Reduced tolerance to carbohydrates 

Vaginal candidiasis 

Premenstrual-like syndrome 

Intolerance to contact lenses ; 

Change in corneal curvature (steepening) 


Nausea Nervousness 
Vomiting Dizziness 
Gastrointestinal symptoms Hirsutism 
Breakthrough bleeding Loss of scalp hair 
Spotting Cataracts 

Change in menstrual flow Changes in libido 
Dysmenorrhea Chorea 

Amenorrhea Changes in appetite 


Temporary infertility after discontinuance 
of treatment 

Edema 

Chloasma or melasma 

Breast changes: tenderness, enlargement, 
and secretion 

Change in weight 

Change in cervical erosion and cervical 
secretion 

Special Notes on Administration 

Loestrin 1.5/30 — Menstruation usually begins two or three days, but may begin as late 

as the fourth or fifth day, after discontinuing medication. 

Loestrin 1.5/30 — Menstruation usually begins two or three days, but may begin as 
late as the fourth or fifth day after the brown ferrous fumarate tablets have been started. 

Because of the relatively low estrogenic content, Loestrin 1.5/30 is not a good cyclic 
regulator. There are patients whose inherent hormone balance will require larger amounts 
of estrogen than that contained in Loestrin 1.5/30 to achieve cyclic regularity These 
patients experience altered bleeding patterns, which do not conform to treatment 
schedules. 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product. 

After several months, bleeding may be reduced to a virtual absence; reduced flow may 
be a result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Loestrin Fe] 1.5/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of 
five compacts and packages of five refills. 

Loestrin 1.5/30 is available in compacts each containing 21 tablets. Each green 
tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available 
in packages of five compacts and packages of five refilis. 


PARKE-DAVIS 


PARKE, DAVIS & COMPANY 
Detroit, MI 48232 
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Cystitis-like syndrome 
Headache 

Erythema multiforme 
Erythema nodósum 
Hemorrhagic eruption 
Vaginitis 

Porphyria 

Impaired renal function 
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Purdue Frederick 
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D100 POCKET FETAL 
HEART DETECTOR 
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and headset. Highly sensi- 
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rechargeable or dry batteries. 
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HEART DETECTOR 

The D205 is the world's 
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D205 is powered by re- 
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monitoring. 
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ments for labor room 
monitoring. 
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FM3R FETAL 
MONITORING SYSTEM 

An up-to-the-minute modular 
system offering the full range 
of monitoring modes. Eases 
nurses’ workload. Designed 
with fewer controls than any 
other full capability fetal 
monitoring system, yet load- 
ed with advanced and con- 
venience features. 





MD 800 REMOTE 
MEMORY DISPLAY 

Inputs from as many as six 
monitors; displays of FHR 
and contractions traces from 
any four in run mode; stack 
mode for up to 27 cm of 
data; hold mode for detailed 
examination. 
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P.O. Box 714DB, Fredericksburg, Virginia 22401 (800) 336-7212 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1695 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 
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Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9" 
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3ti-Embolism Stockings 


E Side pae waist belt assure @ Pressure break protects critical 
reliable continuous non-slip popliteal area and insures free 
protection movement - 

ll Graduatedcompressionfromankle W Contoured instep provides flexi- 
to upper thigh — insures optimum bility for patient exercise 
blood How lll Inspection toe opeis provides 

lll Seamless construction to eliminate easy access for medica 
harshridges | examination 


KENDALL 


INNOVATORS IN PATIENT CARE 


Contraindications: S may not be recommended for patients with the following: 1. Any local leg condition in which stockings would inter- 
fere, such as: a. dermatitis, b. vein ligation (immediate post-operative), c. gangrene, d. recent skin graft. 2. Severe arteriosclerosis or other ischemic 
vascular disease. 3. Massive edema of legs or pulmonary edema from congestive heart failure. 4. Extreme detormity of leg. 5. For thigh length, pa- 
tients with a circumference greater than 25 in. (63.5cm) at the gluteal furrow. For full-leg (X-S,S,M,L), patients with a circumference of 25 in. 
(63.5cm) or greater at the gluteal furrow. For poeti La patients with a circumference greater than 32 inches (81.3cm) at the gluteal furrow. 
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with incisions, drainage tubes, catheters or other exterior devices. 
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VisTaril LM. 


(hydroxyzine HC) 


—allays anxiety 
—reduces narcotic 


)Ssurgery requirements 


—and controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 
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. (hydroxyzine HCl) 


100 mg/2 ml — 50 mg/ml and 
25 mg/ml Vials and Isojects® 


preoperatively 
an 
postoperatively 
e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 
e may enhance the effects of analgesics 
and reduce narcotic requirements 








e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 

VISTARIL? (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50°/o, 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 
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LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
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. The iron therapy that’s 
both effective and convenient 


ffeosoll 


SPANSULE' CAPSULES 


ferrous sulfate for iron deficiency 
and iron-deficiency anemia 











O Effective iron replacement 
o Minimal gastrointestinal effects 
O Fewer forgotten doses 


‘Feosol’ Spansule Capsules Provide Available Iron 


Equivalent absorption. That's the conclusion of a recent double 

isotope study* of ‘Feosol’ Spansule capsules and ferrous sulfate 
solution. In 20 healthy adult volunteers, there was no statistical 

difference in mean absorption between the two forms of iron. 


‘Feosol’ Spansule Capsules Are Convenient 


And 'Feosol' Spansule capsules, available in bottles of 30, offer 
the convenience of once- or twice-a-day dosage, with minimal 
adverse effects, fewer forgotten doses, and no sticky liquid mess. 
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THE ALASKA CLINIC 


(a professional corporation) 


OB/GYN WANTED 


Immediate opportunity exists to join 50-physi- 
cian multispecialty group with adjacent new 
200-bed hospital. Completed in 1976, this 
complex offers the latest in equipment and 
design. Located in Alaska’s largest city— 
Anchorage—this referral center of the North 
offers great opportunities to live and enjoy the 
“Great Land”. Starting salary $75,000 and op- 
portunity for Shareholdership beginning sec- 
ond year. Many benefits, including malpractice 
insurance. Send letter of inquiry and resume to: 


Michael T. Propst, M.D., 
Chairman Professional Staff Committee, 
THE ALASKA CLINIC, 2841 DeBarr Road, 

Anchorage, Alaska 99504. 

Tel. No. (907) 276-2131. 





POSTGRADUATE COURSE 
IN CERVICAL, VAGINAL 
and VULVAR NEOPLASIA 
June 8-10, 1978 


Sponsored by 
THE BOSTON HOSPITAL FOR WOMEN 
FACULTY 


Charles Easterday, M.D. and Robert Knapp, M.D., 
directors, Ann Barnes, M.D., Louis Burke, M.D., 
Valentina Donahue, M.D., Robert Ehrmann, M.D., C. 
Thomas Griffiths, M.D., Lorna Johnson, M.D., Ralph 
Richart, M.D., Robert Scully, M.D., and Adolf Stafl, M.D. 


This course emphasizes the pathophysiology and mor- 
bid abnormalities of cervical, vaginal, intraepithelial 


and vulvar neoplasia. Basic colposcopy as well as 
newer concepts for the diagnosis, classification, and 
treatment of early neoplasia and vaginal adenosis will 
be demonstrated. Cytohistology, modes of cryotherapy 
and use of the laser beam will be discussed. Lectures, 
panels and small group discussion will be presented. 


This course has Category | accreditation for 18 hours 
toward the AMA Physicians' Recognition Award. It also 
has been approved for 25 cognates by the American 
College of Obstetricians and Gynecologists. 


Fee-$225. 

For further information contact Associate 
Dean, Department of Continuing 
Education, Harvard Medical School, 
25 Shattuck St., Boston, 

MA 02115 (617/732-1525). 
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THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
“binding practices,” this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6” x 9”. 
Price, $9.95. 
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Regional specialty medical societies 


Presidential address 


MELVIN W. BREESE, M.D. 
Portland, Oregon 


REGIONAL SPECIALTY medical societies—such as our 
Pacific Coast Society—exist in an environment quite 
different from that which obtained at the time of their 
inception. Altered patient population, the numbers of 
specialists as well as generalists in medicine, and the 
number, character, and role of medical societies and 
associations are so different from 40 or 50 years ago 
that it seems in order to raise questions and make sug- 
gestions for the foreseeable future. 

These remarks are my own and, while they spring 
from more than 30 years of active participation in local, 
county, state, regional, and national medical organi- 
zational work, they should be received as thoughts and 
suggestions, to be disregarded or to be weighed by the 
whole of a regional society in an attempt to determine 
their validity and practicality. If changes are initiated, 
adequate time should be allowed for ongoing evalua- 
tion.and modification of such changes. 

Some of the important factors which apparently 
stimulated the birth of societies such as ours are as 
follows: (1) of the total physician population in a state 
or region, relatively few were qualified specialists; (2) 
there were desire and need for the existing specialists 
to share personal experiences in medicine; (3) research 


Presented at the Forty-fourth Annual Meeting of the 
Pacific Coast Obstetrical and Gynecological Society, Santa 
Barbara, California, October 4-8, 1977. 


Reprint requests: Melvin W. Breese, M.D., 1133 SW. 
Market St., Portland, Oregon 97201. 


0002-9378/78/02181-0119$00.30/0 © 1978 The C. V. Mosby Co. 


. 4 


was needed to bring light to the many obvious limi- 
tations of knowledge and techniques; (4) there was 
need for optimum opportunities as well as methods for 
the train:ng of future specialists; (5) it is important to 
develop lifetime learning opportunities for all physi- 
cians; (6) a means to overcome transportation and 
communication limitations was needed; (7) many spe- 
cialists felt a strong desire for close personal social re- 
lationships as well as professional ties with their coun- 
terparts in the region. 

What factors existing today appear to influence the 
nature, character, and activities of such societies? The 
number of specialists has grown so much in the past 50 
years that the growth in the size of regional societies 
falls far short of including a like proportion of available 
members. The opportunities to share ideas and experi- 
ences with colleagues have greatly increased in each 
city or even each hospital or medical school. Opportu- 
nities for formal and informal continuing education 
have increased so much that the individual finds time 
to take advantage of but a minority of those close at 


. . hand, let alone those available nationally and interna- 


tionally. Clinical and basic research has expanded to 
where few can digest even part of the published reports 
in one field. The clinicians providing the bulk of pa- 
tient care are no longer significantly involved in teach- 
ing medical students and residents; conversely, the 
teachers of medicine at all formal levels provide a small 


part of the total patient care in their areas. Medical 
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organizations such as The American College of Obste- 
tricians and Gynecologists, The American Medical As- 
sociation, other national, state, county, and local 
Societies and associations; as well as a large number of 
' subspecialty and special interest medical organizations 
now play multiple and varied roles, thus limiting the 
need for regional specialty societies to duplicate such 
efforts and responsibilities. 

It appears to me that regional specialty medical 
societies must limit their numbers and their interests to 


accomplish a specific goal which is not available in other 


associations and societies. The objective “to advance the 


knowledge in all matters pertaining to the practice of. 


the specialty" is true. of all organizations and is not 
specific enough to be a helpful guide to societies such as 
ours. The goal not adequately. provided by other or- 
ganizations appears to be the opportunity for ongoing 
close personal social and scientific relationships be- 
tween all fellows of such societies and that this interplay 
, be between outstanding specialists whose interests and 
talents represent teaching, patient care, research, and 
leadership. | 
To accomplish this goal more fully we must provide a 
mechanism for acquiring future candidates for fellow- 
ship which adequately limits the number of fellows in 


the society and at the same time provides candidates - 


who represent the most select individuals whose con- 
tributions will be maximum. In my judgment, such 
societies would exert the most favorable impact on 
‘education, research, patient care, and medical leader- 
ship for the future. All candidates shall have proved 
their ability to exert wide influence in their spheres of 
day-to-day activity. If close personal and professional 
relationships are to be developed and .maintained be- 
tween all fellows there must be a meaningful limit to 
the total active membership. This number probably lies 


below 100 and perhaps below 75 active fellows. When . 


guests and life fellows are involved there is inadequate 
opportunity for the necessary one-on-one contacts dur- 


ing the limited time available when the number of ac-’ 


tive fellows is much greater than 50. 

The criteria for selecting candidates for fellowship 
should be up-dated. Because a potential candidate 1s 
from a certain city, is an associate in practice, is a 
member of a medical school department, is a relative or 
personal friend, or is a “great person” should neither 
add to nor detract from the individual's eligibility as far 
. as is humanly possible. Race, color, ‘creed, and sex 
should continue to not be factors. The criteria which I 
see as essential in each future candidate to be consid- 
ered for fellowship are: outstanding intelligence, 


proved by academic and subsequent performance; 
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' character beyond reproach in professional and per- 


sonal matters; leadership, having demonstrated the 
ability to exert wide influence in the area of day-to-day 
work; and dedication, not only to the specialty, but 
shown in an expressed desire to continuously partici- 


pate in the activities of the regional society. 


To accomplish the selection of candidates for the fu- 
ture I see the necessity of active caucus membership 
committees charged with the responsibility cf inform- 
ing all potential candidates in their areas of the back- 
ground, goal, and activities of the society, and of indi- 
vidually and thoroughly evaluating the qualifications of 
each potential candidate as well as developing a mech- 
anism to. inform all fellows of the society of their 
findings. I believe that only in this way can intelligent 
selection of future fellows be made. When this is ac- 
complished, being a fellow of a society such as ours will 
be optimally meaningful and enjoyable and I am sure 
will exert strong and lasting influence upon the 
activities of the See throughout the .region and 
beyond. 

The program, scientific and social, should be under 

constant scrutiny and should respond to the will of the 
membership. I see a need for more thorough discus- 
sion of formal papers presented, and a need for more 
informal exchange of ideas and experiences. The fel- 
lows and guests should continue to produce the formal 
scientific program. Guests should be limited in number 
and all be actively involved in the:social and scientific 
exchanges of the society. There were a number of years 
when the spouses of the fellows of this society did not 
attend the annual meeungs. I am glad this is not true 
todày. In the future, however, I charge our mates with 
the responsibility of more actively supporting the goal 
of the society. By this I mean that the spouses should 
develop opportunities to create maximum interper- 
sonal contacts and relationships with each other, with 
all fellows, and among other guests and fellows, not 
only during the annual meetings but at every oppor- 
tunity on the caucus as well as the regional levels. 1 
suggest a "business meeting of the spouses" at the an- 


nual meetings as a start toward maximum involvement. : 


Society and caucus guests are necessarily limited in 
number and should continue to include only those 
meetings the tests and approval at the caucus level, as 
noted earlier. Personal guests and guests of the Execu- 
tive Committee should be limited to individuals who 
will not dilute the opportunity for maximum exchange 
at the meetings and who will make strong and positive 
contributions to the meeting attended. Personal friends 
or relatives who are "along for a pleasant vacation" 
should be denied the opportunity to attend. All guests 


Y 


Volume 131 
Number 2 


attending annual meetings are very special and impor- 
tant people and should be given maximum attention moy 


all fellows: A 

-Active fellows must be j just that. Those active fellows 
who for whatever reason do not regularly contribute 
and participate should request an inactive status. If 
they do not, the society should arrange for this to be 
accomplished. Life fellows should be encouraged but 
not required to be active in society ; affairs. I find as I get 
older that my energy leaks through my wrinkles and 
the. more wrinkles I have... . Society Transactions 
should continüe to ‘be published and distributed. Po- 
tential candidates should be encouraged to review cur- 
rent as well as older copies of this publication 
~ The future’ sites of the annual meetings should 


provide sufficient isolation from external: disturbing, 


influences to allow continued maximum opportunitiés 
for interpersonal exchanges. I have no doubt that the 
cost of annual meetings will be under cónstant surveil- 
lance in future years. This is as it should be. No fellow 
or guest should be discouraged from attending the 
functions of such societies because the cost isan undue 
burden. I do, however, feel strongly that the members 
should ünderwrite all society activities. I see no place 
for commercial subsidies of any pant of the sóciety's 
program. | ~ 
The following resolution is oedi in order to facili- 
tate the presentation of the substance of these remarks 
to this society as well as to other regional specialty med- 
ical societies: 
WHEREAS, during the Society's existence, signifi- 
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| | 
cant changes J in the qualifications and nune of 
physicians i in a region have occurred; and . 
| WHEREAS, important changes exist in the roles 
played by i increasing numbers and kinds of medical 
organizations in a region such as ours; and, 

: WHEREAS, an important desire exists for an ongo- 
ing ci lose. interpersonal social as- -well as scientific ex- 
change of ideas and experiences between the most 
influential members’ of the specialty i in the region— 
to include teachers, patient care providers, re- 
searchers, and administrative and organizational 
leaders; now | 

: THEREFORE BE IT RESOLVED, that our goal and the 
- goalof similar.societies be to provide the opportunity 
for ongoing close personal social and scientific re- 
lationships between all fellows, and that future can- 
-didates for fellowship i in such societies be selected so 
as tc provide continuing high-level performance in 
carrying | out the functions of the society and to rep- 
resent maximumi interests and talents, especially in 
the zreas of teaching, patient care, research, and 
leadership. | i 7 
In closing, I would emphasize that in all of the orga- 
nizational activities in which I have participated, none 
lias been as meaningful as my fellowship i in this society. 
My colleagues, my patients, and I have all benefited by 
the inspiration, enlightenment, and encouragement I 
have received from 17 years as a fellow of this most 
important organization. 
Thark you for the opportunity and the privilege of 
presenting these thoughts. 
| 
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Salpingo-oophorectomy at the time of 


- vaginal hysterectomy 


LEROY E. SMALE, M.D. 
MILTON L. SMALE, M. D. 
RALPH L. WILKENING, M.D.t 
CARROLL F.. MUNDY, M. D. 
THOMAS L.: .EWING, M, D. 
Bakersfield, Ces 


Three hundred. fifty-five cases of vaginal hysterectomy associated. with bilateral or unilateral 

salpingo- oophorectomy: were reViewed to assess the safety and feasibility of adnexa. 

removal when such was necessary or desirable. Other than one instance of hemorrhage 

from ovarian vessels, no serious complications, including ureteral injuries, could. be 

assigned specifically to the removal of the adnexa. Our opinion is that the techniques for 
salpingo-oophorectomy at the time of vaginal hysterectomy should be taught to residents 

and practiced by gynecologic surgeons. (AM. J. OBSTET. GYNECOL. 131: 122, 1378). 


^ 


MANY GYNECOLOGISTS recognize vaginal hysterec- -° 


tomy as a preferential method for the operative man- 
agement of pelvic disease; most recognize its advan- 
tages over abdominal hysterectomy. At times necessity 
or desirability for the removal of the adnexa arises in 


patients who are in, néaring, or beyond menopause or 


because of recognized or unrecognized adnexal dis- 
ease. For many years, in our privaté practices and in a 
residency prograni, we have used and taught a tech- 
niqué for rémoval óf the adnexa that is easy to perform 
even for relatively. inexperienced residents. It is our 
purpose here to review. a. large consecutive series of 
vaginal hysterectomies associated with ádnexa removal 


to ascertain whether our impressions as to its safety and 


feasibility are warranted. 


Published information concerning adnexa € 


in vaginal hysterectomy i is.scant. Randall and Paloucek! 


authored an article on-the frequency of oophorectomy : 


at the time of hysterectomy. In his closing remarks fol- 
lowing discussion of the. paper, Paloucek stated that in 


' 578 vaginal hysterectomies, two patients: had bilateral 


and six had unilateral oophorectoinies.! Falk and 


From the Kern Medical Center 


Presented at the Forty-fourth Annual Meeting m the 
. Pacific Coast Obstetrical and Gynecological Society, Santa 
Barbara, California, October 4-8, 1977. 


Reprint requests: Dr. Leroy E. Smale, 2501 G St, 
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Soichet? and Lash. and Stepto® mentioned that they 
performed and taught adnexa, removal with vaginal 
hysterectomy but gave no idea as to frequency. AY 
off-line Med-Line search produced no articles bearing 
on the subject. 


Material and methods Ae ou. 853 
This is a study of two series of patients. The series , 


from the resident service at Kern Medical Center con- 


sists of an analysis of 235 vaginal hysterectomies per- 
formed during the years 1972 through 1976, 105 also 
included adnexa removal. The other series, private pa- 
tients of five gynecologists,’ represent 250 consécutive 
vaginal hysterectomies with adnex removal pérformed 
from September, 1972, to December 31, 1975. The 
combined material represents a study of 355 patients 
with vaginal Be whose adnexa were re- 
moved. . 

The technique employed by. us in our private prac- 
tices and taught in a residency program is illustrated in 
Fig. 1. The first step is to bring the fimbriated end of 
thé Fallopian tube to the uteriné end, then to incorpo- 
rate it in the tie as illustrated. The second step is to 


; place a clamp across the broad and infundibulopelvic 


ligament. The third step is to place à free tie over the 
tissues that are proximal to the clamp, throwing a 
single loop, opening the clamp slightly, and then finish- 
ing the tie to insure that all vessels in the infün- 
dibulopelvic ligament are incorporated j in a subsequent 
transfixion suture. 
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)/Free Tie 
(S SN Transfixing 
eg Suture 


Fig. 1. Steps in adnexa removal: F.T., Fallopian tube; R.L., 
round ligament; J.P.L., infundibulopelvic ligament; OV., ov- 


ary. 


Results 


All patients were studied from the standpoint of age 
(Figs. 2 and 3), parity (Figs. 4 and 5), and extent of 
adnexal surgery. Bilateral salpingo-oophorectomy was 
employed in the private series 218 times, while unilat- 
eral adnexa removal was done 44 times, In situations 
where only one part of the adnexa was removed, the 
reasons are detailed in Table I. "Intraoperative bleed- 
ing" means that the unilateral removal was accom- 
plished to control bleeding from vessels lacerated at the 
time of removal of the uterus. This occurred usually as 
a consequence of morcellation of large myomatous 
uteri. 

The duration of anesthesia was used as a measure of 
the duration of operation, as the actual length of the 
operation frequently was not noted clearly on the anes- 
thetic record. Eleven patients were anesthetized for 
one hour or less, while three patients undergoing radi- 
cal vaginal hysterectomy for cervical cancer were anes- 


theüzed for three hours, 45 minutes, or less. Most pa- 


tients (66) were anesthetized for one hour, 45 minutes, 
or less. Similar data were not abstracted from the resi- 
dent series. Time was not considered to be as important 
as caution and meticulousness in operative technique. 

In order to assess whether the additional time 
needed for the removal of the adnexa adversely 
influenced the recovery of the patient, the duration of 
hospital stay was evaluated for the private series and 
the resident series. Also, patients who did not undergo 
adnexa removal in the resident series were compared 
with the patients whose adnexa were removed. Figs. 6 
and 7 show no difference among the different groups 
and an analysis of variance supported this observation 
(see Table II). In both the private and the resident 
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Fig. 3. Age distribution, resident series (n = 235, 105 adnexa 
removals). l 
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Fig. 5. Parity, resident series (n = 235, 105 adnexa removals). 
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Fig. 6. Length of hospital stay, private series (n = 250). Sub- 
mitted to analysis of variance (see Table II). 
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Fig. 7. Length of hospital stay, resident series (n = 235, 105 
adnexa removals), Submitted to analysis of variance (see Table 
ID: 


series morcellation generally was employed for large or 
multiple myomas to reduce the uterine size. This was 
done 39 times in the private series. In a few instances, 
the morcellation led to hemorrhage from lacerations of 
pelvic vessels which was controlled by immediate un- 
ilateral vaginal adnexectomy. 

Table III shows the identifiable diagnosis contribut- 
ing to the morbid courses of some patients. Itis evident 
that a difference exists between the resident series and 
the private series, but not between the two resident 
series in which the adnexa were and were not removed. 
Three complications noted in Table III deserve some 
comment. In one instance where a laparotomy was 
necessary because of bleeding from an infundibulo- 
pelvic ligament, the laparotomy was done immediately 
upon perceiving that the bleeding could not be easily 
and safely controlled through the vaginal route. The 
uterovaginal fistula is assigned as a complication of hys- 
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Table I. Reasons for unilateral adnexectomy 


(private séries) 


‘Intraoperative bleeding 4 
Only adnexa 3: 
Electively left in 4 


‘Trauma to ovary 
Qvarian tumor 
Not removable 


| —-— I OO 0 


Ej 





*Left salpingo-oophorectomy. 
TRight salpingo-oophorectomy. 


Table II. Analysis of variance* 


Between groups 2 6.56765 1.856 
Within groups 488 : 3.538 





*No significant difference at 0.95 level using analysis of 
variance with unequal numbers. 


fDegrees of freedom. 
Mean square. 


terectomy and not one of adnexa removal, because 
upon later surgical correction of the fistula, dense 
scarring was encountered at the base of the bladder 
and along the left side of the vaginal vault. The ureter | 
was normal where the infundibulopelvic ligament was 
sutured. Additionally, the patient with metastatic 
adenocarcinoma of the ovary and omentum underwent 
vaginal hysterectomy, bilateral salpingo-oophorec- 
tomy, and partial omentectomy. The ovarian metastasis 
was small and was not a clinically evident finding in a 
grossly obese perimenopausal patient who had uterine 
myomas and a small endometrial carcinoma (Stage Ia). 
The omentum was adherent to the ovarian metastasis. 

Febrile episodes above 38? C. were tabulated where 


. no specific diagnosis accounted for the temperature 


elevation. In the private series 25 patients had an ele- 
vation for one day only and 11 for two or more days. In 
the resident series six patients with adnexectomy and 
six without adnexectomy had fever of more than 38.3? 
C. Some of the patients with only one day of fever and 
all with either two or more days were treated with 
antibiotics. 

Only those patients who required readmission to the 
operating room, visits to an emergency treatment cen- 
ter, or transfusions intraoperatively were classified 
under "hemorrhage." There were 25 such patients in 
the private series. This was not specifically studied in 
the resident series except as noted in Table III. The 
remainder of the complications need no comment, ex- 
cept possibly to mention the patients who were dis- 
charged on catheter drainage. These had undergone 
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Table III. Morbidity according to diagnosis 


Private series 


Discharged with catheter 
Cutf cellulius 6 
Urinary tract infection 
Fever (38.3? C.+) 
Cuff (pelvic) abscess 
Urinary retention 
Tube prolapse 
Ileus 
Atelectasis 
Vesicouterine fistula 
Late reoperation: 
Adnexectomy 
Other 
Hemorrhage: 
Vault hematoma 
Postoperative vaginal bleeding (cuff) ' 
Anemia, secondary blood loss 
Intraoperative | 
Controlled 
Controlled by adnexectomy 
Uterine artery (laparotomy) 
Ovarian (laparotomy) 
Vaginal repair 
Miscellaneous: 
Thrombophlebitis, superficia 
Thrombophlebitis, arm 
Hepatitis 
Pancreatitis 
Postoperative pelvic pain 
Failed BSO* 
Total (%) 


*Bilateral salpingo-oophorectomy. 


extensive vaginal repairs and were not voiding ade- 
quately at the time of dismissal from the hospital. 

Some of the private patients (20.4 per cent) and a few 
of the residents’ patients (6.6 per cent) had identifiable 
pathologic lesions of the Fallopian tubes and the 
ovaries (see Table IV). Whether these lesions were 
identified preoperatively was not studied separately. 
None of the ovarian tumors were punctured to facih- 
tate removal. A preoperative diagnosis of pelvic endo- 
metriosis was common in the private series, and occa- 
sionally presented difficult but not insurmountable 
surgical situations. The lower incidence of ovarian 
pathology in the resident series probably was due to a 
greater restriction placed upon. the residents (1) by the 
teaching staff as to what may be done safely by a physi- 
cian in a training setting and (2) by the generally higher 
parity represented in the resident series. 


Comment 

If we are to perform our functions as gynecologists 
responsible for complete major operative care of our 
patients and if we are to function adequately as 


& 


121/250 (4896) - 
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' Resident series 


Salpingo- 
oophorectomy 


Without 
adnexectomy 


|=| 


cerned 


l 


* lc m 


l 
28/105 (27%) 41/130 (31%) 


Table IV. Pathologic diagnosis—Ovarian and tubal 


Private Resident 
Endometriosis 34 2 
Chron:c salpingitis 7 l 
Ovarian tumors: 10 3 
Fibroma 4 — 
Adult cystic teratoma ] l 
Mucinous cystadenoma ] -— 
Serous cystadenoma l l 
Brenner l — 
Simple serous cyst I — 
Metastatic endometrial carcinoma 1 — 
'Thecoma -— l 
% of total cases 20.4% 6.6% 


teachers, it is our opinion that a satisfactory technique 
for adnexa removal should be learned, practiced fre- 
quently, and taught. Otherwise, failure to develop this 
proficency leads to the performance of avoidable 
laparctomies or the leaving of diseased adnexa produc- 
ing a possible therapeutic failure of the vaginal opera- 
tion. 
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The importance of this ability is well marked by the 
frequency of ovarian and tubal disease in the private 
series (20.4 per cent). In some instances, uterosacral 
cul-de-sac and possible ovarian endometriosis were 
recognized preoperatively but the vaginal approach 
was elected because of other factors such as obesity, 
health status, or the desirability for other vaginal pro- 
cedures. In other instances, especially with each of the 
ovarian tumors, the tumors were small and easily re- 
moved through the vaginal vault following removal of 
the uterus. The resident series had a lower frequency 
of adnexal disease because of the generally higher par- 
ity of the residents' patients and the fact that greater 
restrictions were placed upon the residents as to selec- 
tion of patients with pelvic tumors for vaginal hysterec- 
tomy. i 

The single instance of metastatic endometrial car- 
cinoma to the ovary-needs some comment. Under cir- 
cumstances of a small uterus possessing a well-dif- 
ferentiated carcinoma that appears to be limited to the 
endometrium and does not involve the endocervix, we 
frequently employ vaginal hysterectomy and bilateral 
salpingo-oophorectomy as the sole treatment, particu- 
larly in disabled, older, and obese women. Since some 
of these circumstances existed in this patient (weight, 
235 pounds; height, about 65 inches), the surgeon felt 
that removal of the vagina would be easier and less 
traumatic to the patient. The patient has shown no evi- 
dence of carcinoma after four years. 

In combining the vaginal hysterectomy with vaginal 
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Discussion 


Dr. J. GEORGE MOORE, Los Angeles, California. This 
presentation by Dr. Smale and associates is indeed 
impressive—and even if some of us may have difficulty 
in assigning complete credibility to the vaginal ap- 
proach for the removal of the uterine adnexa, it will 
represent a milestone in the literature. To my knowl- 
edge it is the first report of a planned series and an 
analysis of a substantial number of vaginal hysterec- 
tomies associated with the complete or incomplete re- 
moval of the tubes and ovaries. Since Dr. Smale and I 
are-professors in the same department, I would not 
deign to be excessively critical of this excellent analysis 
but a few comments concerning caution, trepidation, 
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salpingo-oophorectomy, we were concerned that we 
might be exposing our patients to an excessive risk for 
ureteral injuries. Our experience in both series re- 
ported herein indicates that the ureter has never been 
compromised by adnexa removal. Anatomic relation- 
ships support our experience because the ureter is 
nearer to the area of operation at the level of the 
uterine isthmus than at the level of the infundibulo- 
pelvic ligament. Adherence to a strict surgical tech- 
nique as proposed herein reduces to a minimum the 
risk of ureteral injury. 

The surgical team is important. We regularly employ 
two experienced vaginal surgeons as surgical assistants 
in all vaginal hysterectomies, despite outside pressures. 
We have found that their expertise as vaginal surgeons 
improves exposure, shortens operating time, reduces 
blood loss, and is of invaluable assistance in the solution 
of difficult surgical problems as they are bound to 
occur if one does many vaginal operations. 

In these 355 cases of vaginal hysterectomy associated 
with adnex removal, we believe we have demonstrated 
that it can be performed safely and without risk of 
ureteral injury. The only adverse complication was a 
single instance of hemorrhage from ovarian vessels 
which was managed simply by laparotomy. Adnexa 
removal should be taught in a residency program. 
Nearly one third of the vaginal hysterectomies per- 
formed by these residents during the years of this study 
included adnexa removal without any complication 
that could be assigned to such removal. 


3. Lash, A., and Stepto, R. C.: Chicago technique for vaginal 
hysterectomy at the Cook County Hospital, Clin. Obstet. 
Gynecol. 15: 755, 1972. 


temerity, experience, and judgement would seem to be 
in order. 

Most of us have had sporadic experiences in which 
we have removed the adnexa in association with vaginal 
hysterectomy, but such cases are usually associated with 
unsuspected ovarian disease where mobility and easy 
access to the adnexa prevail. Occasionally we have done 
a vaginal hysterectomy and bilateral salpingc-oopho- 
rectomy for a well-differentiated Stage Ia endometrial 
carcinoma in an extremely obese woman. Generally we 
have tended to avoid removing the ovaries and tubes at 
the time of vaginal hysterectomy. 

Since I learned of this series, in the making some 
years ago, I have looked to accomplishing adnexa re- 
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moval at the time of vaginal hysterectomy in each in- 
stance where it seemed desirable and feasible, and I 
often have found it quite simple—especially i in associa- 
tion with high parity and uterine prolapse. In other 
instances, generally with: good support, even without 
adhesions and small ovaries, access has been difficult 
and I would have considered persisting in adnexa re- 
moval an unwise pursuit. ' 

I note that Dr. Smale and his co-workers, while ac- 
cumulating a substantial series, have emphasized cau- 
üon. The procedure is indicated in the near-meno- 
pause or postmenopausal patient who may or may not 
have adnexal disease, but if the process cannot be ac- 
complished safely by the vaginal approach, a switch to 
the abdomen is indicated. 

Quite obviously they are more cautious in the teach- 
ing setting. The residents noted less adnexal disease, 
and they carried out the procedure more often in pa- 
tients of higher parity and, therefore, presumably in 
patients with greater pelvic relaxation. They also ana- 
lyzed the resident series in a different manner than the 
private series, that is, the morbidity and blood loss were 
assessed by different standards. I am sure that the au- 
thors are concerned about attempting to perform vagi- 
nal hysterectomy in patients who have had multiple 
pelvic operations, adnexal masses, pelvic inflammatory 
disease, or endometriosis and are quick to switch to the 
abdominal approach when difficulty is encountered. 
He advises that vaginal removal of the adnexa should 
be attempted | frequently by gynecologic surgeons and 
teachers in order that we may perform this uniquely 
gynecologic’ surgery with proficiency; otherwise, we 
must undertake, as stated; avoidable laparotomies and 
leave the diseaséd adnexa, leading in either case to 
therapeutic failure. 1 would agree thoroughly that we 
may have been remiss in not carrying out adnexal 


surgery through the vagina in those cases whére it is . 


safe and access through the vagina is not difficult or 
precarious. 


On the other hand, I would say that it borders on the 


intrepid to state that the vaginal surgeon should not be 
easily. discouraged from patiently: mobilizing and re- 


moving adherent adnexa. This is even more true in the. 


management of bowel and other viscera that are adhe- 
rent to pelvic structures. 

Dr. Smale and his associates are to be complimented 
on the very low morbidity rate in this series and on the 
success of what must be considered difficult Enc: 
logic surgery. 

DR. KEITH P. RUSSELL, Los Angeles, California. 
There is oné aspect of this subject that was not touched 
upon which I would like to note. A few years ago, a 
committee of the California Medical Association was 
asked to rule upon the propriety of billing for two assis- 
tants in addition to the operator in all cases of vaginal 
hysterectomy. It turnéd out that this practice was pecu- 
liar to the Bakersfield area. Third-party carriers were 
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. complzining about being billed for two assistants. This 


may be relevant to the results in this report because 
obviously the operative team has a great deal to do with 
morbicity and complication rates. 

My question to the researchers: Is this still custom- 
ary, and do all the residents employ two well-qualified 
physician assistants as well as the operator? Another 
aspect on which I would like to have their views con- 
cerns the time of the procedure. I recently have re- 
viewed a medical-legal case where it was testified that it 
constitited substandard care to do a vaginal hysterec- 
tomy Gn’a premenopausal patient except during the 
preovulatory phase of the menstrual cycle. My ques- 
tion: I: it your custom or your teaching that the üming 
of the vaginal hysterectomy should be so, and does it 
have a significant effect upon the morbidity figures you 
menticned, especially the incidence of febrile re- 
actions? 

DR. RICHARD TAW, Los Angeles, California. As far 
as removing the adnexa is concerned, I would like to 
add a word of caution on thé basis that a good share of 
the postoperative problems are due to some abnormal 
anatomy of the patient that go unrécognized. It was 
brought up that slight prolapse is desirable for a vagi- 
nal hysterectomy. You should remember that if the 
bladder prolapses, quite frequently the ureters do also. 
The ureters are attached to the peritorieum on the side 
of the-2elvic wall and I have seen ureters s prolapse into 
the cu--de-sac. 

A method of avoiding difficulties in removing an 

adnexe is to make a small change in the authors' 
technique—that is, ligate the round ligament sepa- 
rately from the utero-ovarian ligamentand tube. Thus, 


.a clamo may be placed clearly on the mesosalpinx and 


on tlie infundibulopelvic ligament, allowing easier ac- 
cess to the organs being removed than is allowed with 
the technique demonstrated by Dr. Smale and col- 
leagues. I learned this the hard way. 

A good test to determine whether you should not 
remove the adnexa is how far up that last clamp will be 
when positioned, which should be estimated before the 
procecure is begun. Put the clamp in its approximate 
positioa. If you cannot see the handle, do not do it. 

DR. CARL GOETSCH, Berkeley, California. It is as- 
tonishing that there has been so little in the literature 
about removal of the adnexa at the time of vaginal 
hysterectomy. 

I began doing this a good many years ago and was 
pléased to find how easy it is most of the time. Occa- 
sionally there is such limitation of adnexa mobility that 
I consider it imprudent to pursue removal. I would like 
to support Dr. 'Taw's recommendation for dividing the 
round ligament independently from the attachment of 
the tube and ovary to the uterus because this makes it 
possibke to dissect the mesovarium and mesosalpinx so 
as to shrink the amount of tissue that must be clamped 
before dividing the infundibulopelvic ligament. 


Pu ^ 
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Dr. SMALE (Closing) We did not study patients in 
whom we failed to remove the adnexa. This is an en- 
tirely different subject which we will consider sometime 
in the future. Dr. Moore also inquired àbout the in- 
stances of intraoperative bleeding. All of the authors 


are experienced gynécologic surgeons who remove. 
fairly large uteri vaginally by morcellation. Almost all. 


of the blood loss was from the myoma beds after mor- 
céllation, and none was related to the adriexal remov- 
als. We.did not study the patients in whom vaginal 
hysterectomy failed. This is another subject for inquiry. 
. Dr. Russell raised the question about our having two 


qualified assistants at vaginal hysterectomy and the re-: 


luctance of third-party payors to pay for.them. We feel 
strongly that for reasons of safety and efficiency vagi- 
nal hysterectomy should require that two qualified 
physician assistants be present. I feel we save the insur- 
ance companies money through shortened operative 
time and through shortened hospital stay by léssenirig 
the complication rate. I object when money stands in 
the way of proper and safe. operative care. We have 


^. discussed repeatédly among ourselves the timing of the - 


vaginal hystérectomy to the preovulatory Bosse: when 
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the ovaries are to be left i in situ in an ovulating female, ` 


and we recognize the potential advantages thereof. We 
have sporadically timed our hysterectornies i in such a 
manner, but because ‘of such reasons as patient con- 
venience, operating schedules, arid ‘so-on, we have 
never established a consistent pattern of behayior.- 

Dr. Taw mentioned an alteration in the technique by 
clamping the round ligament prior to clamping and 
suturing’ the. mesosalpinx, mesovariüm; and the in- 


. fundibulopelvic ligament. I emphasize to Dr. Taw that 


we teach our residents to be innovative arid we fre- 
quently clamp the round ligament separately and 
sometimes . apply: more than one clamp along the 
mesovarium and mesosalpinx to the infundibulopelvic 
ligament. I think we should not rigidly stigmatize the . 


_ removal of the tubes and ovaries by any fixed method. 


One has to be innovative and meet problenis as M are 

encountered. l 
All ‘the discussants have ae helpful " 1 think: 

they feel as we.do that vaginal salpingo-oophórectomy 


. should be used and Hug but should. be applied i in- 


SEEN 
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Practical considerations for the routine application of 
left lateral Sims' position for vaginal delivery 


HAMPTON. W. IRWIN, M.D. 
Spokane, Washington 


The latera! Sims' position was evaluated for routine use in vaginal Jeliveries. The study 
demonstrates that delivery in the lateral Sims' position is practical and easily mastered; 
most easily applied far Spontaneous or uncomplicated outlet forceps delivery; of special 
advantage in breech deliveries, congestive heart failure, hip joint restriction, and leg 
varicosities; and well accepted by women looking for a less restricted and more natural 
os exponen Ce, (AM. J. OBSTET. GYNECOL. 131: 129, oer 


THE SEARCH for alternatives to the traditional su- 
pine/lithotomy position for childbirth has refocused at- 
tention upon the techniques of the midwife and the 


labor practices of primitive peoples. In both spheres, 


the various choices of position reflect the needs and 
natural inclinations of the PHOT and not those of. the 
physician. 

What has emerged thus far is a two-level approach 
whereby (1) mothers are left free to expel their babies 
from any position that pleases them or (2) they must 
conform to some modification of the supine/lithotomy 
position so that a physician can participate in the pro- 
cess. This two-level approach is becoming increasingly 
difficult to defend because the supine position has 
come under attack as potentially hazardous to every 
mother and every fetus. It would seem, therefore, that 
other positions should be tested to find those which are 
comfortable for the mother, practical for the Rosi 
and physiologically sound for both. 

The lateral Sims’ position, long favored by British 
midwives, is one such alternative. This paper presents 
the author’s experience in attempting to routinely 
apply the technique to 102 vaginal deliveries.. 


Material and methods 


The study group consists of 102 patients attended by 
the author at Deaconess Hospital, Spokane, Washing: 
ton, from April, 1976, to June, 1977. Each delivery was 
begun i in.the lateral position unless prevented by limi- 
tation of the method or the clinical situation. The dis- 
tribution of presentations is shown in Table I. 
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Dur:ng labor, mothers are encouraged to seek a 
position of comfort, changing position as often as de- 
sired. Only the horizontal supine position is discour- 
aged. as the end of the second stage nears, the mother 
lies on her left side, left leg extended, right knee either 
drawn against her abdomen or resting by her side. 
However the delivery table is raised, lowered, or tilted, 
the operator’s view and touch must be oriented to the 
symphrsis pubis, which is approximately 45 degrees 
below orizontal at the level of the coccyx. Contrary to 
what cne might assume, mastering this bit of mental 
gymnastics is not difficult. No modification of standard 
paper leggings was made except to drape the lower half 
of the table. The mother has no restraints upon her 
hands zr legs. One attempt to adapt a leg support for 
the upper leg was of no advantage. Wall suction helps 
immensely to keep the field Bom and to estimate blood 
loss. : 
Eighz7-three patients received epidural analgesia, 15 
patients pudendal-paracervical, and four received no 
analgesia. Delivery methods are listed in Table H. 


ResuKs 


Latere], delivery, as judged by the sun was 
superior to supine/lithotomy in 79 patients, of no ad- 
vantage in 11 patients, and unsuitable in 12 patients. 
All. patients were asked for their comments but only 
multiparas could compare delivery ‘experience from 
previous deliveries. All such patients said the “new 
position’ was superior. A surprise to the author was 
that no patient was reluctant to try a change from the 
position traditionally used in our community. More- 
over, tenzative support usually changed to enthusiastic 
approval except in those whose delivery could not be 
completed in the lateral position. The only specific 
complaini concerned placement of the mother’s mir- 
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Table I. Presentations 


n No. 

Vertex 98 
Occiput anterior 94 
Occiput posterior 4 
Singleton frank breech 3 
Twin frank breech "x: 
Total 102 


ror, which was easily corrected early in the series. A 
discussion of the advantages and disadvantages ob- 
served during the study is presented. l 
Advantages. Mothers accept the lateral position as a 
familiar “sleep” position. Overhead lights do not in- 
trude and there is no restriction by straps or stirrups. 
Beyond the need to keep one leg extended and the 
other flexed, only sterile drapes limit manipulation. 
Hypotension in the second stage of labor is controlled 
by the lateral shift. Severe supine hypotension, as évi- 
denced by a drop in blood pressure, syncope, and/or 
nausea, was reversed by the lateral position in 11 pa- 
tients. Each had levels of epidural analgesia adequate 


to provide complete uterine analgesia. Efforts to push 


were not inhibited by the position. Since the lateral 
position is assumed only during expulsion, patients 
were not prohibited from using any position such as 
squatting or exaggerated lithotomy to push until 
crowning was achieved. More than any other factor 
observed, a high level of epidural analgesia lessened 
the ability to push. 

Spontaneous delivery, contrary to A Textbook for 
Midwives,’ requires very little intervention, Exten- 
sion. and expulsion of the head can be more precisely 
encouraged by digital pressure behind the anus to the 
fetal maxilla. Counter pressure upon the sinciput is 
probably unnecessary because there is a notable ab- 
sence of a tendency for the head to "pop" free of the 
outlet. Unassisted, the "posterior" shoulder is always 
first to deliver, and there is no noticeable tendency for 
the anterior shoulder to impact behind the symphysis. 
Management of shoulder dystocia is somewhat sim- 
plified because the posterior shoulder can be pulled 
free of the perineum while rotating the fetus to the 
transverse. The temptation to apply excessive fundal 
pressure is happily gone since it is difficult for the 
operator to reach around and apply fundal pressure, a 
limitation valued by British physicians, many of whom 
restrict midwives to spontaneous deliveries which can 
be safely completed in the lateral position. 

Before the shoulders are expelled, many babies 
breathe and even cry in a subdued but audible manner, 
implying that there is enough volume within the pelvis 
to allow air exchange. Delivery proceeds with the baby 


May 15, 1978 
Am. J. Obstet. Gynecol. 


Table II. Delivery technique 


Forceps, vertex 53 
Forceps, breech 3 
Assisted breech l 
Spontaneous vertex, episiotomy 21 
Spontaneous vertex, no episiotomy i4 

Total 102 


extruding out along the mother’s thigh. When the 
thorax clears the introitus, the baby can be covered and 
allowed to lie with arms embracing the mother’s thigh. 
Skin-to-skin contact at this stage has the tranquilizing 
effect of a “Lebcyer” bath. After delivery, the baby can 
simply lie between the mother's legs while third-stage 
inspection proceeds. 

The familiar uterine prolapse of the third stage is 
reversed. Because the weight of the uterus draws the 
vagina to its full length, one views the entire birzh canal 
with a new appreciation of its awesome dimensions. 
Placental separation and passage are not delayed and 
uterine blood loss appears to be less. 

Forceps application was more formidable to con- 
template than to actually perform. Using the symphysis 
pubis as a poini of reference, one holds the left blade 
horizontally against the upper thigh. Within the intro- 
itus the blade is guided, in familiar fashion, past the 
ischial spine. Likewise, the right blade, from the same 
starting point, travels to its locking position over a wide 
arc. Experience is necessary before one is secure in 
judging the correctness of forceps alignment in rela- 
tion to cranial sutures. Some "relearning" is inevitable 
but not impossible for the experienced operator. 

Obese buttocks make the process more difficult, but 
the upper cheek can be pulled aside as the upper thigh 
is elevated. Forceps extraction requires that the Pajot 
maneuver for axis traction be turned upside down. Use 
of DeWees forceps with an axis traction handle was 
very satisfactory for finding the proper vector line. 
Since the patient is not in stirrups, the operztor must 
provide counter force for his traction upon the fetal 
cranium, the zwareness of which tends to bridle exces- 
sive force. Vacuum extraction, although used in this 
position by the author several years ago, was not avail- 
able for inclusion in this study. 

Breech delivery with Piper forceps to the aftercom- 
ing head was attempted with great hesitation because 
no accounts of breech delivery on the side were avail- 
able. Surprising advantage was observed since: the 
usual awkwardness of holding the fetal trunk upward 
and having to kneel to see the face was reversed. The 
assistant gently supports the trunk to.the left and the 
attendant looks directly into the face. One can expose 
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the mouth for suctioning with a retractor. Forceps are 
easily applied upside down with the handles free of 
encumbrance during traction. 

Episiotomy is best limited to midline or shallow 
mediolateral incisions. With one leg extended, the 
perineum is loose against the descending head until the 
final centimeters of expulsion. Because of this advan- 
tage, fewer episiotomies were needed for spontaneous 
deliveries. Shallower incisions were possible even with 
wide-shank forceps because the shanks are free of the 
introitus before distention reaches its zenith. Repair of 
episiotomies was not practical with the patient in the 
lateral position. Patients were turned to the supine with 
legs in "frog-leg" placement. | 

Some special situations are worthy of mention. Two 
patients with severe mitral insufficiency were in the 
series. With caudal analgesia and outlet forceps without 
maternal pushing, a remarkable stability of vital signs 
was maintained. There was no postdelivery decompen- 
sation. One of these became cyanotic in the supine but 
was comfortable on her side. 

Another patient had pins in both hips. She could not 
hold her legs apart for a simple pelvic examination, but 
she assumed the lateral position easily and suffered no 
aggravation of her concomitant lumbosacral disc rup- 
ture. Four patients whose previous deliveries induced 
severe coccydynia had no recurrence following side 
delivery. Further pelvimetry study may verify the pre- 
liminary impression that the extended leg puts the 
symphysis lower and coccyx higher in relation to the 
birth axis to explain both the difference in spontaneous 
and shoulder delivery and the avoidance of coccygeal 
joint trauma. Precipitate labor is less of a problem 
when a mother can remain in delivery position for long 
periods in comfort and physiologic safety. Indeed, this 
position may be the preferred choice for emergency 
personnel. Positioning is rapid and drapes can be omit- 
ted. Varicose veins are less likely to be injured if leg 
straps and stirrups can be eliminated. 

An analysis of Apgar scores revealed no significant 
trends except to suggest that no fetal compromise was 
evident in the series traceable to the method of deliv- 
ery. Scores of 8 or above for 1 minute and 9 or more 
for 5 minutes were seen in the favorable group except 
for 4/8 in a baby whose fetal heart rate tracing indi- 
cated bradycardia in the second stage before position- 
ing. Low scores were recorded for two sets of twins, 
each of which had one of the pair severely com- 
promised, causing hydramnios. One set of term twins 
were rated 9/9 and 9/9. Apgar scores for all three of 
the term breech babies were 9/9. 

Disadvantages. Twelve failures in this series were 
entirely related: to the inadequacy of the position for 
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forceps deliveries of maximum acceptable difficulty. 
Neitter the correct forceps application or deep epis- 
iotorry is easy when the fetaf head is not deep in to the 
sacrai hollow. In these situations the operator must be 
able to draw upon the bulk of his experience for secu- 
rity. Extensive vaginal repair usually requires placing 
the patient in stirrups, leading to unacceptable delay. 
For tkese reasons, the impression remains that difficult 
forceps deliveries should not be attempted in the 
lateral position. 

There are inconveniences to which one must adjust. 
Paper drapes get in the way of forceps handles; suction 
tips become plugged; the obstetrician's back kinks in 
the flanks; and the patients must be turned on their 
backs for episiotomy repair. Application of forceps ap- 
pears to be most familiar from the right side, but trac- 
tion ard episiotomy are.better done from the left. Fi- 
nally, there is the occasional patient whose anus must 
be frecuently cleansed of fecal material to keep the 
field ciean. 


Comment 


Kerr"? studies indicate that complete venacaval oc- 
clusion and partial aortic compression in the supine 
position is the rule in late pregnancy. Bieniarz, and 
associates? have shown additional that commonly 
there is a collateral shunt through the placenta and 
ovarian veins which compensates for the blockage. 
Trunk end vertebral venous plexuses also participate. 
Patients with supine hypotension do not possess ade- 
quate ccllateral potential by virtue of fetal size, posi- 
tion, or znatomic variations. However, even normal col- 
lateral fxow is compromised to some extent by the 
supine position. 

Ueland and Hansen’s* studies indicate that normal 
patients at term increase cardiac output 21.7 per cent 
in the change from supine to lateral. Variations in car- 
diovascular dynamics throughout labor are much less 


‘in the leteral position. Summing up the evidence 


against tae supine position for labor and delivery, 
Bieniarz and associates? call it the "worst for both ma- 
ternal confort and infant safety." Our experience with 
severe supine hypotension corellates with the well- 
known efzect of regional block analgesia to reduce col- 
lateral shunting. 

In their studies of positions of primitive peoples, En- 
gelmann® and Jarcho’ noted that there is no culture, 
apart from. the influence of physicians, in which women 
select supme/lithotomy for delivery. Although varia- 
tions are many, the dominant theme involves forcing 
the thighs against the abdomen until the moment of 
expulsion, when the parturient extends her legs by 


_ Standing, rocking, or pulling upon a rope. Only as at- 


132 Irwin : 


M" 


tendants exert their influence with scissors and forceps 
are the thighs'abducted and flexed to provide access to 
the perineum during expulsion. Quoted by Jarcho,’ 
John Burton in 1751 castigated the supine position as 
unnatural. He further condemned the sitting position 
on chair or knee because of its propensity to “obstruct 
the fetus, predispose to flooding, and contribute to the 
danger of swooning after delivery.” “Whoever exam- 
ines the bones which form the pelvis, and the situation 
of the womb, will easily see why in all natural and most 
preturnatural births, the patient should lie on her 
side.” 

With this type of encouragement, delivery in the side 
position prevailed for two centuries throughout the 
British Empire except, perhaps, among physicians 
whose reluctance was well explained by an American, 
DeLee,* who wrote, "The author has given up the 
practice of delivering women on the side because of the 
difficulty in preserving asepsis and the inability of lis- 
tening to heart tones." | 

Babies can be delivered from a large variety of 
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positions. Valid studies of the advantages and disad- 
vantages of each are needed. The experience of this 
study suggests that lateral delivery can be routinely 
applied to all but the most difficult forceps deliveries. 
The adaptations of obstetric technique are easily mas- 
tered, allowing the physician his full repertoire of for- 
ceps maneuvers, including Scanzoni rotation and after- 
coming head extraction for breech presentation. Of 
greatest importance is the indication that mothers en- 
dure less interference with systemic and uterine perfu- 
sion, less discomfort, and less outlet stretching. The last. 
mentioned is atzainable only when at least one leg is 
extended to release the perineal musculature. 

‘Limited as this study is to one operator’s subjective 
observations, verification of the impressions will re- 
quire detailed study by institutions equipped to exam- 
ine all promising delivery positions by quantitative 
means. Such studies will be extremely useful to guide 
both physicians and midwives as they experiment with 
the old ways of delivering babies. 





REFERENCES 


I. Myles, M. F.: A Textbook for Midwives, ed. 7, Edinburgh, 

1971, Churchill-Livingston. 

Kerr, M. G.: J. Obstet. Gynaecol. Br. Commonw. 72: 13, 

1965. 

. Bieniarz, J., Yoshida, T., Romero-Salinas, G., Curuchet, E., 
Caldeyro-Barcia, R., and Grottagini, J. J.: AM. J. OBSTET: 
GYNECOL. 103: 19, 1969. 

4. Ueland, K., and Hansen, J. W.: Am. J. OBSTET. GYNECOL. 

103: 1, 8, 1969. i 


w N 


Discussion | 


Dr. J. OPPIE MCCALL, JR., Portland, Oregon. With 
the patient in the left lateral position during labor and 
, delivery, venacaval compression is definitely elimi- 
nated. This decade, this is one of obstetrics’ vanguards. 
In past years, this was utilized, then discarded; which- 
ever is the more valid, we are nevertheless mesmerized 
by this issue for the moment. 

The presentation just heard does not use this as a 
major reason for the left lateral position for delivery. 

Apgar praised delivery in the Sims’ position and ex- 
tended her accolade to suggest that cesarean sections 
be done in this position. How many of you have tried 
doing a cesarean with the right hip elevated a mere 30 
degrees, countered by dextrorotation of the uterus? 
Now we have interjected another facet or argument for 
this modus operandi, namely, to benefit the neonate. 
Books are urging the elimination of venacaval pres- 
sure. Our present-day instructors are extolling this 
principle. Like the well-known pendulum, this axiom 
has been with us before. I am almost disappointed that 
our LaMaze devotees are so silent on this issue. 

Perusing the voluminous library dealing with natural 
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childbirth, one is smitten by the dearth of reference to 
Sims' delivery. Practically all are replete with de- 
scriptions and pictures of supine bed delivery, the pa- 
tient cushioned with pillows under each extremity, or 
on all fours. 

It is a surprise to have the author present a pre- 
ponderance of patients receiving epidural analgesia- 
anesthesia and a proportionate number delivered by 
forceps, 

In this decade of natural childbirth I, for one, ex- 
pected a plea for delivery in the Sims’ position to en- 
hance the purity of bringing one's baby into the world 
with a minimum of assistance. 

In an era when patients and medical personnel are 
clamoring for the nonmedicated fetus, 1 am dismayed 
and bewildered by the continued popularity of the 
paracervical injection of anesthetic agents. Despite evi- 
dence that fetal heart action is slowed, the abandon- 
ment of paracervical analgesia is urged only in the 
presence of a compromised fetus and prepared 
childbirth instructors and our peers continue to pro- 
mote it. It is contradictory to me to extol and decry the 
same modality. This is counterproductive. 
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Although Dr. Irwin failed to give us figures of mul- 
tiparity, I would assume that the 14 receiving no 
episiotomy were multiparas, and probably many more. 
As episiotomy technique evolved, we seemed to reduce 
the numbers of cystorectoceles. I am concerned that 
the demand for mechanisms that circumvent episiot- 
omies will again produce a plethora of disrupted vagi- 
nal anatomy. ! 


If episiotomies are to be forsaken, I will need more - 


than public acclaim and stronger arguments to accept 
the Sims' position for delivery. I can hardly recognize 
the patient's ease of delivery in this position offsetting 
the gymnastics of assuming the lithotomy position for 
repair of lacerations and/or episeotomy. 

Regardless of our rejection or acceptance of the ex- 
tremes to which prepared childbirth is taking us, the 
patient has committed herself. Time will tell whether 
history repeats itself in reference to the mother. It is 
hoped that fetal statistics will more than justify and 
offset any accrued maternal morbidity. 

DR. ROGER FREEMAN, Long Beach, California. I 
would like to clarify one point that is often confused. 
There is a difference between the supine position and 
the dorsal lithotomy position. The supine position is 
characterized by an exaggerated lumbosacral curve, 
resulting in aortoiliac and vena caval occlusion, where- 
as, when a patient is placed in the dorsal lithotomy 
position, the lumbosacral spine is flattened out con- 
siderably. 

I think it has been most of our experience (certainly 
my experience) that it 1s very rare to see a patient de- 
velop hypotension when in the dorsal lithotomy posi- 
tion, whereas hypotension is not at all uncommon (es- 
pecially following conduction anesthesia) in the supine 
position. 

The Sims' position offers certain problems for the 
conventionally trained obstetrician. Therefore, I think 
there is need for more evidence that itis physiologically 
superior to the dorsal lithotomy position before it 1s 
recommended as preferable. I would also like to point 
out that Caldeyro-Barcia, who is very much a propo- 
nent of the lateral Sims’ position, is not an obstetrician. 

DR. CLIFFORD CHAPPELL, Berkeley, California. I, 
too, am surprised and dismayed— not at what I con- 
sider an excellent presentation, but at the thought that 
no one has complimented our speaker for his efforts. I 
have a large series of three cases, with pathology of the 
lower extremities, which dictated the Sims’ position, 
and all I can tell you is that it works and that I am 
dehghted with Dr. Irwin's paper. 
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Dr. ROBERT C. GOODLIN, Davis, California. In the 
two years that we have worked with an alternate birth 
center I have learned sevefal things. One is the in- 
genuity these women have displayed in selecting the 


ways in which they wish to labor and give birth. One 


thing I never thought was possible was to deliver suc- 
cessfully in the prone position. But it does work, and | 
without too much difficulty. I now appreciate the dor- 
sal lithotomy position more than ever as it is very 
difficult to keep feces out of the field, and all that sort 
of thing, in all of these so-called alternate birthing 
positions. 

We have looked at data regarding aortacaval occlu- 
sion and it is no more frequent in the dorsal lithotomy 
position than it is in the lateral (Sims) position. I think 
it is a myth to assume that aortal occlusion can be 
avoided by any parturition position as it seems related 
to the vertex being deep in the pelvis. 

‘Dr. IRWIN (Closing). Dr. McCall can be forgiven for 
his frustration with the various "natural" childbirth 
movements. However, it was not my purpose to extol 
or denigrate natural childbirth except to emphasize 
that delivery position should contribute to the mother's 
comfort. Most women dislike lying on their backs at 
term. Neither do they enjoy the undignified place- 
ment of their legs in stirrups. The lateral position 
makes possible the avoidance of such discomfort and 


indignity. 


Analgesia at our hospital is by patient choice for the 
most part, and caudal analgesia is still popular. While 
there are those who criticize paracervical block, we 
have followed the trend toward chlorprocaine, which is 
rapidly detoxified. 

Dr. Goodlin points out that venacaval compression 
may not be complete with a patient in stirrups. He may 
be correct, but the difference, in our patients, does not 
appear to compensate all patients, certainly not those 
who have sympathetic blockade. 

Except for a few patients, use of the lateral Sims’ 
position will not do away with the usefulness of episi- 
otomy; nevertheless, it is no secret that one can soften 


' the tight perineal musculature by extending one leg. 


Finally, there was reference made to cesarean section 
performed on the side. Side delivery by cesarean sec- 
tion was not part of this project. However, I would like 
to point out that there is great physiologic advantage in 
placing the table at a 20 degree tilt.. The technical 
difficulties are negligible. In my experience, the tilting 


.of the table is superior to a mechanical fist against the 


uterus. 


Cooper ligament repair of vaginal vault prolapse 


twenty-eight years later 


CHARLES F. LANGMADE, M.D. 
. JOSEPH A. OLIVER, Jr., M.D. 
JOHN S. WHITE, M.D. 


Pasadena, California : 


Sir Astley P. Cooper, a British surgeon, first described Cooper's ligament in 1841; in 1949 
this ligament was, to our knowledge, first used to support prolapse of the vaginal vault. The 
first preliminary report in 1965 was based on anatomical dissection of 60 autopsv cases 
and stressed mainly the length, thickness; width, and strength of the Cooper ligament strip 
and the adjacent fascia overlying the symphysis pubis. The preliminary report suggested 
that this was indeed a strong fascial support and would support the vaginal vault. Since 
1965, some 85 cases have been treated and in each case, since 1965, every eflort has 
been made to incorporate all of the available extra fascial planes in the pelvic structure to 
add further support to the vaginal vault prolapse. No major complications have b»en 
encountered. The risk of infection of Mersilene strips and synthetics is avoided by using 
homologous Cooper ligament strips and adjacent fascia. No postoperative stress 
incontinence was encountered in any of the 63 cases. (AM. J. OBSTET. GYNECOL. 131: 194; 


1978.) 


PROLAPSE of the vaginal vault following total hysterec- 
tomies, either vaginally or abdominally, presents a 
formidable problem of management, especially if many 
previous operative attempts have been made and the 
vagina is scarred and shortened. The number of oper- 
ations, some 43, reported through the years attest to 


the fact that no completely satisfactory method has- 


been developed.?? The presence of urinary stress in- 


continence ,following previous surgery adds to the 


problem. 
The actual presence of strong supportive uterosacral 
ligaments or cardinal ligaments, as compared to weak, 


attenuated ligaments, not identifiable on microscopic 


examination, remains a crucial point in question. Emil 
Novak, in discussing Phaneuf's! paper in 1952, stated 
that he had never personally seen a case of inversion of 
the vagina that could not be corrected from below. 
Berkeley and Bonney,* in 1948, said that they had 
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7 
never seen a case cf vaginal vault prolapse that could be 


corrected by surgery from below without shortening 
the vagina to such an extent that sexual function was 
compromised. These two divergent opinions em- 
phasize the problems today. 

In general, the problem has been approached by 
four main categories of treatment: (1) repair of pro- 
lapse and associated pathology by the vaginal route, (2) 
anterior abdominal wall fascial strips, (3) use of the 
synthetic supports, and (4) sacropexy. Recurrences 
have been reported with all types of operations. In 
1804, Sir Astley P. Cooper,? a British surgeon, de- 
scribed Cooper’s ligament. In December of 1949, after 
dissection of 60 ligaments on autopsy material, the 
ligament was taken down and used to support a pro- 
lapsed vaginal vazlt." This was the first time, to our 
knowledge, Cooper’s ligament was used for this pur- 
pose in this way. | 


Material and methods 


Since 1949, some 85 cases have been treated. We 
have treated and followed 63 cases and 22 cases have 


. been handled elsewhere and reported to us. This study 
reports the resu.ts, complications, failure rate, and 


treatment of the associated pathology in the 63 cases of 
pure vaginal vault prolapse following total hysterec- 
tomies and followed from 1 to 13 years. Pure vault 
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Fig. 1. Large prolapsed vault. 
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Fig. 2. Exposure of Cooper's ligament by the retropubic ap- 
proach. 


prolapse (Fig. 1) refers to cases managed only after 
hysterectomies as has been reported previously. '® 


Operative technique 


The operative technique has been altered only 
slightly in the last 28 years. As mentioned previously, 
the first three cases were treated only by support of the 
vaginal vault by Cooper ligament strips. In recent 
years, more attention has been directed toward treat- 
ment of stress incontinence and 20 cases have had con- 
comitant Marshall-Marchetti operations with anterior 
urethral plications for stress incontinence. 

The surgical approach is best made through a su- 
prapubic transverse incision carried down to the space 








Fig. 3. Cooper's ligament is being placed through the retro- 
peritoneal tunnel and down to the vault. 


of Retzius, as done in a Marshall-Marchetti operation | 
(Fig. 2). When the dissection exposes the ligaments 2 
bilaterally, the ribbon of fascia is taken off both sides of E 
the pelvic wall (Fig. 3). The peritoneum is then entered 
and the vaginal vault pushed cephalad by an assistant 
pushing up from below a previously placed sponge for- 
ceps into the vagina. The strip is then placed through 
the retroperitoneal formed tunnel to a point just lateral 
to the vault (Fig. 4). With cotton sutures placed care- 
fully to avoid going through the vaginal mucosa, the 
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ES. vault is sutured at either angle to the fascial strips. The 
A strips meet in a straight line from the lateral supports 
and elevate the vault to this level (Fig. 5). The perito- 
neum is then sutured over the suspended vaginal vault. 
È Anterior repair from above with small cystoceles, 
| posterior repair, levator muscle plication, cul-de-sac 
pi plication are all added when indicated to add further 
E support in most cases. Marshall-Marchetti procedures 
were done when indicated for stress incontinence. 
a >» Since the preliminary report and first three cases in 
; ET 1949, all associated pathology has been treated. The 
E AJ first three cases were treated by Cooper ligament sus- 
3 tM pension only, but since then anterior and posterior re- 
3 SS | pairs, levator muscle approximations, “uterosacral” pli- 
P N A cation, and Marshall-Marchetti procedures have all 
A N eG been done when indicated in addition to the Cooper 
k i A ligament suspension. All of the patients had undergone 
T E one to five previous operative procedures to correct the 
f ^, prolapse. A total of 102 operations were performed on 
| he S the 63 patients. Two patients had previous Mersilene 
p~ À strip sacropexies which had failed. 
een) 
$ NS T Background 
: ( The principle of sacropexy was reported by Miller! 
3 in 1927. He reported two cases and made no conclu- 
" Fig. 4. Cooper's ligament is sutured to the vault in the midline. sions. Fletcher,’ in 1948, introduced the use of rectus 
: fascia sutured to the bladder. Miller? suggested bring- 
X ing the fascial strips along the course of the round 
: ligament. Shaw” and others reported favorably on 
E fascial strip suspension. Most agree today that round 
h ligaments alone offer no permanent support. Lane," in 
P 1962, introduced the use of synthetic strips for vaginal 
i vault prolapse. In most recent years, Ridley" has re- 
E ported a series of 12 cases, with 1 year follow-up, using 
f fascia lata grafts. Beecham and Beecham’ reported a 
; larger series of cases using fascia lata to the anterior 
F 


abdominal wall with good results and no serious com- 
plications. 

In 1976, Rust, Botte, and Howlett?” modified the sac- 
ropexy technique of Randall and Nichols'ë and divided 
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the vault prolapse cases into those to be done from 
above (12) with the use of a Mersilene strip to the sa- 
crum and those to be done from below, using the 
uterosacral ligaments and identifying them by the “an- 
terior vaginal approach.” This anterior vaginal ap- 
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proach in seven cases used the uterosacral and cardinal 
a ligaments in the large vaginal prolapse and the small, 
EPOR, narrow vault prolapses were repaired in 12 cases with 
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Miu), Mersilene strip sacropexies. The results were very good 
and hospital stay remarkably short. Our experience is, 


| Fig. 5. The peritoneum is sutured over the suspended vaginal however, in the large ballooning type prolapses, that no 
vault. uterosacral or cardinal ligaments are present. 
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Table I. Complications 
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Moone laem ropa 


o! of. í vaginal eultprolapse 2 





l. I. K. Superficial thrombophlebitis - Yes 
2. D. B. Entered small bowel 'g No 
IFE S Entered bladder 10 No 
4. A. J Entered rectum 8 No 
Ee | Sponge posterior repair 16 Yes 
6. R.G. Vault abscess 6 No 


None Anticoagulant Good 
None : Closure of small bowel Good 
at operation 
None 3 Closure of bladder Excellent 
None 2 Closure of rectum Excellent 
None 2 Removal of sponge Fair 
None 2 Colpocleisis Failure: recurrent 


vault prolapse 





Table II. Recurrence rate 





I-A E. 10 105 
2:4. A. 56 9 126 
nc «SD. 54 8 129 
4. T. H. 59 9 136 
5; D: R. 49 8 — 
6. M. B. 58 3 — 
7. R. G. 66 3 — 
8. M.S. 70 l 151 
E D. 47 3 155 
10. B. N. ` 53 3 144 
Average 57.6 5.7 135 





Treatment 


None None Partial colpo. 
None None Vag. shortening 
Pen., strept. None Partial colpo. 
Pen., strept. None Partial colpo. 
Pen., strept., eryth. None Partial colpo. 
Ampic., tetra. None Partial colpo. 
None None Partial colpo. 
Pen., strept. None Partial colpo. 
Pen., strept. None Vag. shortening 
Pen., strept. None Vag. shortening 





In 1971, Randall and Nichols’? called to our atten- 
tion a method which involves suturing the vaginal vault 
to the right sacrospinous ligament under direct vision. 
This restores the vaginal axis in a very physiologic 
position and does not accentuate the exposure of the 
enterocele site by marked anterior fixation of the vagi- 
na. Zweifel,” in 1892, described a similar procedure. 
Randall and Nichols reported 18 transvaginal cases and 
22 transabdominal Mersilene strip sacropexies with 
good results. One infected sinus developed and when 
the Mersilene strip was removed, recurrent vault pro- 
lapse developed. Of the 18 transvaginal cases, eight 
patients had a vaginal hysterectomy or trachelectomy 
with the procedure, leaving 10 cases of pure posthys- 
terectomy vault prolapse. 


Results 


No major complications have been encountered or 
reported to us with the operation in the period of 28 
years. Only one patient in the entire group received 
one unit of packed cells. As listed in Table I, four op- 
erative complications and two postoperative complica- 
tions were encountered. All six of these patients had 
undergone two or three previous procedures to cure 
the prolapse. In only one patient, R. G., was the 
postoperative cuff abscess, which developed after dis- 
charge from the hospital, thought to contribute to the 





recurrent vault prolapse. With two or three previous 
operations, the pelvic adhesions were extensive and the 
small bowel was entered once (Patient D. B.), the 
rectum once (A. J.), and the bladder once (E. S.). All 
these were recognized and repaired at operation with 
no complications resulting. One case of superficial 
thrombophlebitis was encountered (I. K.) and one pa- 
üent (F. J.) required hospitalization for removal of a 4 
by 4 sponge left in the posterior repair. This one pa- 
tient contributed to the over-all increased hospital stay 
because the presence of the sponge was not diagnosed 
until the patient was seen in the office after a pro- 
longed, febrile course in the hospital. None of the pa- 
tients required further surgical treatment except R. G., 
who had a recurrent vault prolapse and was treated by 
partial colpocleisis. 

The recurrence rate of vault prolapse in the 63 cases 
was 15 per cent which, at first, would seem very high. 
However, this does not represent a true failure rate. 
Ten patients in this series had recurrent vault prolapse. 
These, however, still do not represent true failure be- 
cause among the 10 patients a total of 57 years of sex- 
ual activity were enjoyed before the prolapsed vault 
recurred. Table II demonstrates the years before re- 
currence, from 1 year to 10 years before the prolapse 
required surgical treatment. If 3 to 10 years of addi- 
tional sexual activity is considered worth the proce- 
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dure, which the patients felt it was, then the actual 


failure rate is represented by M. S. (case 8) with the 1 - 


year recurrence. This would be a 1.5 per cent failure 
rate. s 

The recurrences did not seem to be associated with 
obesity, antibiotic therapy, or the surgical complica- 
tions. In the entire group, 58 patients received peni- 
cillin and streptomycin, not to exceed 4.5 Gm., one 
patient had Keflex and Kantrex, one patient had chlo- 
romycetin, and in three patients no systemic antibiotics 
were given. 

All of the 10 patients with recurrent prolapse were 
treated with partial colpocleisis. Seven patients were no 
longer active sexually and had a colpocleisis, leaving a 
small vagina, 0.5 cm. in diameter and full length. This 
| procedure avoids adhesions in the bladder neck area 
and anterior vaginal wall, which lead to stress inconti- 
nence.* None of these patients had postoperative stress 
incontinence or recurrent prolapse. 

Three patients did wish to remain sexually active; in 
these three, the upper third of the vagina was obliter- 
ated, causing marked shortening, leaving the lower two 
thirds smaller but at about the normal diameter. These 
three patients, with the use of estrogen and cortisone 
creams and intercourse, have achieved a satisfactory 
result. This procedure would be more likely to result in 
stress incontinence; however, none of the three pa- 
tients had any problem of bladder control. 

All of the patients had close attention paid to the 
posterior wall. All had posterior repair with levator 
muscle approximation. This type of repair has been 
associated with postoperative dyspareunia. Only one 
patient had this complaint and the small introitus was 
enlarged and she no longer has any difficulty. When 
the levator muscles are approximated properly, there 
will be no dyspareunia unless too much vaginal mucosa 
is removed. 


Comment 


The years of sexual activity for most couples are in- 
creasing because of better general health and longer 
life expectancy. The average age in this series for the 
onset of symptoms was 49.4 years, with a range of 23 to 
71 years. The usual complaints were bulging, pelvic 
pressure, difficulty but not pain during intercourse, 
and, in 20 patients or 31 per cent of the cases, stress 


incontinence. When the prolapse was severe, with a 


large cystocele, the inability to void without replacing 
the prolapse was a freguent complaint. In general, 
however, perineal bulging and pressure were the main 
complaints. The extent of the vault prolapse varied 
from 1 to 15 cm., with an average protrusion outside 
the introitus of 5.3 cm. The 63 patients had undergone 
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a total of 102 previous operations to correct the pro- 
blem. 

In cases with severe ballooning, prolapse extending 
10 to 15 cm. outside the introitus, uterosacral ligaments 
have been described but, in reality, these represent 
folds of peritoneum in the anatomical site of the 
uterosacral and cardinal ligaments. Symmonds and 
Pratt? reported a case with huge ballooning prolapse 
following vaginal hysterectomy with good results on 
repair from below. There were 85.4 per cent who had 
good results in their cases of vaginal repair and abdom- 
inal repair with fascial sling was attempted 10 times in 
15 patients. Again, we feel, with large vault prolapses, 
no effective ligaments are present and with surgery 
from below, some shortening and narrowing must be 
done to assure adequate support. The voluminous 
upper third of the vagina is not a functional necessity 
and we feel, in our cases, that the thinned-out vaginal 
mucosa must be removed partially to obtain a good 
blood supply but one should not shorten or narrow the 
vagina. In a cross-section, taken through the anatomi- 
cal site of the uterosacral ligaments, little fascia or 
smooth muscle tissue can be demonstrated as com- 
pared to a similar section taken in a patient with no 
prolapse. The muscle bundles that are present are 
fragmented and surrounded by masses of collegen 
fibers in the prolapse patient. 

An interesting study by Kholi and Mina’ explains 
why the prolapse is probably seen most in postmeno- 
pausal women and why local estrogen creams are so 
important in maintaining good support after surgical 
repair. The subepithelial elastic tissue fibers of the va- 
gina are almost nonexistent in the neonate, very dense 
in the menstrating nulligravida and pregnant woman, 
and again almost nonexistent in the patient with post- 
menopausal prolapse. These authors discuss the bio- 
chemical changes in aging which alter the physical 
properties of elastic tissue. Fragmentation of the elastic 
fibers with aging increases with changes in the amino 
acid levels. There is a progressive loss of resiliency, 
manifested in the development of a lax state with the 
elastic-containing structure becoming elongated and 
tortuous, as well as diminished function of retractabil- 
ity. The use of oral and local estrogen therapy would 
seem indicated. 

The reaction in the presence of infection and syn- 
thetic strips with rejection of the foreign body and 
sinus formation remains an infrequent, yet serious 
complication of this type of repair. Such complications 
have not been seen with the homologous Cooper liga- 
ment strips. Webb reported two complications of Mer- 
silene strip sacropexies in discussing Rust, Botte, and 
Howlett’s paper. One patient had a Mersilene strip 
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Fig. 6. Voiding postoperative cystogram. 


sutured to the anterior spinous ligament. Infection 
ensued, traveling by way of the lymphatics to the sub- 
arachnoid space, with a resulting brain abscess. A sec- 
ond patient had the strip removed 1 year later for in- 
fection and sinus formation. Randall and Nichols’? and 
Birnbaum? have reported infection and sinus forma- 
tion in the presence of Mersilene strips. Lee and Sym- 
monds" reported six cases in which the abdominal ap- 
proach was used for repair of vaginal vault prolapse. 
Three of these patients were treated with a Mersilene 
strip to the anterior wall; two were treated with Teflon 
mesh to encompass the walls of the vagina and sutured 
to the sacrum; one was treated with Teflon strips as a 
sacropexy procedure. In the six cases, one patient suf- 
fered postoperative stress incontinence and three re- 
current prolapses were reported. The recurrence rate 
in this series was high and these patients were also ex- 
posed to some risk of infection and foreign-body rejec- 
tion of the synthetic strip. When the vaginal vault is 
opened the risk is greater. Symmonds?! reported one 
case of erosion of the vaginal vault with the Teflon 
strips and after almost 6 months of removing small bits 
of the graft, the vault healed and good support re- 
mained. These authors reported dissatisfaction with 
the accepted methods of vaginal plastic repair. 
Birnbaum,” in his thoroughly knowledgeable paper 
on the problem, stated, "in complete vaginal eversion 
the concept of ‘enterocele’ has little meaning." This is 
correct; a prolapsed enterocele, rectocele, or cvstocele 
with a well-supported vault must be treated from below 
and has no part in the discussion of pure vaginal vault 
prolapse. He reported nine cases with significant pro- 
lapse of the vault in addition to cystocele, enterocele, 
and rectocele. His follow-up on the nine operations 


done from below indicated that five yielded poor or 
unsatisfactory results and in one of the two with good 
results there was a colpocleisis. Birnbaum's experience 
would cast serious doubt, as he stated, on the reliability 
of the vaginal approach to vault prolapse. Also stressed 
in this paper was the fact that the supportive ligaments 
at best were attenuated and stretched to such a degree 
that they were of little value. His use of Teflon mesh in 
nine cases of sacropexy revealed one case in which 
sinus formation of the Teflon eroded the vaginal mu- 
cosa. Webb disagreed with the use of silk and Mersilene 
together and stressed using only synthetics and not 
combining them with silk and cotton.” The combined 
surgical procedure Birnbaum used to treat associated 
prolapse with the vault prolapse is much like the think- 
ing we had in our series. 

The required days of hospitalization were more than 
recorded by many authors, including Rust and associ- 
ates.” Early in the series we were concerned about os- 
teitis or even osteomyelitis and observed the early pa- 
üents for a longer period of time. Neither of these 
conditions was encountered. The average hospital stay 
for the Cooper ligament suspension and all associated 
surgery was 9 days. The one exception to this was the 
Marshall-Marchetti group, where the average stay was 
12.2 days. Postoperative voiding problems prolonged 
the stay in this group and these patients could have 
been sent home earlier with catheter drainage to be 
removed in the office. In recent years, the average stay 
is 7 days and some patients are discharged with cathe- 
ter drainage. 

The follow-up time on patients with vaginal vault 
prolapse is important and a 1 year follow-up probably 
does not represent the true picture. We have one pa- 
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tient symptom-free and in continuous follow-up for 13 
years and 10 patients under close observation from 8 to 
11 years. The average follow-up time for the entire 
group was 4.8 years, with a range of 1 to 13 years. 

Patients with vault prolapse and stress incontinence 
were studied the same as a patient complaining only of 
stress incontinence. There were 20 cases of stress in- 
continence without an urgency component. These pa- 
tients all had no pyuria, no history of repeated in- 
fections, and a positive stress test. All 20 patients un- 
dergoing Cooper ligament support of the vault pro- 
lapse, combined with imbrication of the anterior 
urethra and a Marshall-Marchetti? procedure, were 
dry and relieved of the stress incontinence. This group 
did require an additional 3 days of hospitalization. No 
patient in the entire group had postoperative stress in- 
continence. 
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Because of the proximity of the fascial strip to the 
bladder, the question has been asked as to voiding 
difficulties or abnormal pressure on the full bladder 
following the suspension. There were no problems 
with voiding secondary to pressure on the bladder or 
ureter by the strip. The intravenous pyelogram studies 
done early in the series were all normal and Fig. 6 
demonstrates the minimal indentation of the strip on 
the bladder in the voiding cystogram. 


We would like to express our appreciation and 
thanks to Drs. Arthur L. Koehler and Richard M. Absts 
for their help in the preparation and special staining of 
microscopic slides of the uterosacral ligaments. We also 
acknowledge the many contributions made by col- 
leagues and friends whose work could not be included 
because of the need for brevity in publication. 
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follow-up of this operation so well presented today. It 
rightfully should be the “Langmade operation.” 

My experience with the “Langmade operation” is 
limited to assistance on one patient. At the time of op- 
eration I was impressed with the strength and quality 
of Cooper's ligaments, and a year later I had the oppor- 
tunity to examine the patient and found an excellent 
anatomical result. However, I know of another patient 
who, 4 years later, underwent colpocleisis for recur- 
rence. 

The incidence of complete eversion of the vagina is 
probably so low that the average resident in training 
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has little exposure to corrective operations. He may 
acquire considerable experience with vaginal hysterec- 
tomy for partial prolapse, but when presented with a 
case like the one shown in Dr. Langmade's Fig. 1, he 
may ask himself, "Where in the world do I start on this 
thing?" | 

Unless the ever-increasing cesarean section rate 
offsets the also increasing hysterectomy rate, one might 
predict that 20 to 30 years from now there will be many 
more eversions of the vagina to be reckoned with. 

Dr. Langmade has extensively reviewed the litera- 
ture and mentions strong proponents of the vaginal 
approach and equally as strong of the abdominal ap- 
proach. He incorporates both, and in addition to 
Cooper's ligaments to attempt to replace cardinal 
ligaments, he has done other operations which histori- 
cally are considered as separate procedures. Namely, 
repair of cystocele, rectocele, and enterocele, and 
Marshall-Marchetti operations. Two years ago, before 
this Society, we presented our experience with, and 
indications for, the abdominal approach which was 
limited entirely to prolapse of the vault of the vagina of 
normal caliber. By placing it under the peritoneum of 
the cul-de-sac and suspending it to the sacrum with 
Mersilene mesh, we inevitably cure an enterocele. In 
our limited experience, as yet we have no failures or 
significant complications. Our short hospital stay which 
Dr. Langmade referred to was due to the fact that with 
this procedure we did no vaginal operations (nor 
should they be done if a synthetic material is used). We 
feel that a well-done vaginal operation will suffice in a 
great majority of the cases and only rarely will opening 
of the abdomen be necessary, except perhaps to enter 
the space of Retzius to put in cystourethropexy stitches. 

Dr. Langmade states that in his 63 cases, 102 previ- 
ous operations had been performed and, to quote him, 
"Our experience is with the large ballooning-type pro- 
lapse." I cannot help wondering about the history of 
reconstructive surgery in those previous operations, or 
what the failure rate would have been if Dr. Langmade 
himself had repaired them vaginally without utilizing 
Cooper's ligaments. In other words, is the additional 
support offered by the ligaments really contributory to 
permanent cure? 

It is our contention that the vagina is normally held 
in its anatomical position primarily by the endopelvic 
fascia, i.e., the rectovaginal, vesicovaginal, and paravag- 
inal fascia, but only the uterus and upper portion of the 
vagina by the cardinal and uterosacral ligaments which, 
after all, are part of the endopelvic fascial system. 

Only when the endopelvic fascia about the upper 
third of the vagina is not adequately repaired, or so 
attenuated that it cannot be, will the vault come down 
after a well-done vaginal plastic operation, especially if 
it includes a good enterocele repair. Dr. Langmade's 
Fig. 4 does not show the vault being pushed upward 
with sponge forceps in the vagina as he describes in his 
technique. If it had, I am sure one could see a deep 
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peritoneal sac between the vagina and the rectum. 
Also, I call your attention to the anterolateral attach- 
ment of Cooper's ligaments which must bring the vault 
forward, thus accentuating a deep cul-de-sac or en- 
terocele. I would like to ask Dr. Langmade what he 
does to prevent the occurrence of enterocele postop- 
eratively. We have not been impressed with a Mosch- 
cowitz type procedure. 

Dr. Langmade has presented a very admirable and 
detailed follow-up. Indeed, his results are remarkably 
good considering the number of years and the severity 
of the anatomical defect. However, 10 recurrences in 
63 cases, approximately 1 in 6+, does seem high. The 
fact that 57 years of sexual activity were "enjoyed" indi- 
cates to me that the operations were successful and 
worth it. But the need for further surgery must be 
interpreted as a failure. For the three who wished to 
continue intercourse after recurrence, and possibly a 
few of the seven that stated they preferred not to, sa- 
cral colpopexy might have been considered. 

Possibly Cooper's ligaments, with their great strength 
and ready availability, could be used for sacral col- 
popexy by those fearing the use of a synthetic material 
or if vaginal repair is done concomitantly. I have one 
other question for Dr. Langmade. I believe your 
follow-up was entirely on your own cases. Do you have 
any statistics on the 22 cases done elsewhere? 

DR. LANGMADE (Closing). In regard to the patients 
undergoing vaginal shortening, we did think of your 
operation, Dr. Rust, and in one case tried to have the 
patient come to your city and see you in consultation in 
regard to your management. We agree wholeheartedly 
that the vaginal operation usually suffices. During the 
years of the 63 cases, many more vaginal hysterec- 
tomies and many more colpocleises have been done. 
These problems are discussed at great length with the 
patients and the possibilities of continued sexual activ- 
ity are finalized before the operation. The Cooper 
ligament support is done only as a last resort for the 
patients who do want to remain active. 

The upper third of the vagina, most certainly, is 
supported by the cardinal and uterosacral ligaments 
and that is why we feel that obliteration of the upper 
vagina will hold up. The cul-de-sac obliteration is the 
weak point in the operation and surely this is where the 
recurrences start. Considerable thought should be 
given to the use of mesh in this particular area. We still 
do not think that the uterosacral ligaments are ade- 
quate in the large ballooning type prolapse where mi- 
croscopically and grossly the ligaments are attenuated 
and fragmented. Our method of treating the cul-de-sac 
is to obliterate the cul-de-sac by imbricating the 
perivaginal fascia and the area of the uterosacral 
ligaments, down to the floor of the pelvis and up to the 
Cooper ligament support of the prolapsed vaginal 
vault. 

Dr. Rust asked regarding the follow-up on the 22 
cases. The one case he reported this morning we were 
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not aware of. Some of these cases have been reported 
to us from the east coast and there has been no per- 
sonal contact with thesé patients; it was felt that it 
would be more meaningful if we simply reported on 
the 63 cases that we have followed personally and in 
which we have intimate knowledge of the problems en- 
countered and the recurrence rate. We did have one 


. case done in our area by a former resident that was not 


included because the operation was never completed. 


The strips were not taken down and it was felt that it 
. was not fair to put this in as a failure when the actual 
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procedure was not carried out. The recurrence rate is 
high, as Dr. Rust mentioned, and in 63 cases we have 
had a 15 per cent recurrence rate, which certainly is 
high. The total of 85 cases, if considered, brings the 
recurrence rate to about 11 per cent. We do not agree 
with Dr. Rust, however, that 10 years of sexual activity 
is not worth the procedure. Some of our patients have 
had 10 years of active normal sexual activity and these 
patients felt that for them the operation was a worth- 
while procedure. 
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You 


talk 


It’s necessary because educating your 
patients is important. 









That’s where we come in. 


We’re A-V Scientific Aids. Producers 
of quality patient education films. 


We’re Patient Educators. Time savers. 
Money savers. Talk savers. 


AVSA color/sound films can be shown 
anywhere in your office. Your nurse 
simply pops a film cartridge into the 
portable TV-like viewer and presses a 


button. While your waiting patient is an 


x ^f 
treated to a quality learning experience, ud 
you can be busy with another patient. e 





Also, because film acts as a third person 
authority, your patient is more accept- 
ing of your own instructions and rec- 
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ommendations. Cooperation and FAMILY PLANNING SERIES 
appreciation are greatly enhanced. Family Planning EX»"UDEC 
Methods of Birth Control 
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Abdominal Hysterectomy The Rhythm Method 
Hacina] H : aint Tubal Ligation 639 North Fairfax Avenue 
ps ose pas Rai Pregnancy The Pill Los Angeles, California 90036 
ne: env) Vasectom - — C: 
2nd Trimester of Pregnancy The oa (213) 658-6911 — Call Collect 
3rd Trimester of Pregnancy Contraceptive Foam 
Preparing for Natural Childbirth VENEREAL DISEASE SERIES 
Your New Baby Venereal Disease 
Fhe Waiting Months Syphilis 
Breast Feeding Gonorrhea 
Menstruation 
Douching AVSA films are inexpensive, only 
Menopause ane $97.50 per program. 
Che Pap Test and Self Breast Examination ; ; 
l'richomonas Vaginitis We make audio-visual patient educa- 
Diabetes and Pregnancy tion practical and economical. We'll 
Abortion (First Trimester) even give you a free preview to 
Understanding your D&C prove the point. 
'LEASE PRINT AJOB-G 5/8 
Name. —. " at PESO pie ll j - —____ 
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ANNOUNCEMENT 
THE TWENTIETH ANNUAL 
EMIL NOVAK MEMORIAL - 


Gynecological Pathology and 
Endocrinology Course 
(6 Days—October 19-25, 1978) 


Conducted by 
Pathology 
Drs. J. D. Woodruff, E. R. Novak, 
R. F. Mattingly and T. Parmley 
Endocrinology 
Drs. G. S. and H. W. Jones, Jr. 


This course represents a complete and up-to- 
date review of endocrinology and cytogenetics, in 
addition to a thorough resume of gynecological 
pathology. While designated primarily as a re- 
fresher course for the American Board applicants 
it is appropriate for any gynecologist or pathol- 
ogist desiring a rapid resume of these dynamic 
facets of gynecology. 


Three days will be devoted to gynecological 
pathology, with teaching sessions provided by 
Drs. Woodruff, Novak and Mattingly, and other 
members of the faculty. A similar discussion of 
endocrinology and cytogenetics, under the leader- 
ship of Drs. G. S. and H. W. Jones will accompany 
this. Applications for the entire course are nec- 
essary. 


Following registration a collection of 35 mm. 
Kodachrome slides will be furnished. Review of 
these along with informal panel discussion with 
the faculty will follow the pathological sessions. 


A $400.00 enrollment fee (check to be made out 
to THE JOHNS HOPKINS UNIVERSITY) will include 
the slides. The complete program will be available 
in May, but the Course is limited to 150 to pro- 
vide for informal discussions and questions and 
answer periods. (No registration accepted after 
September 1, or unless accompanied by check. No 
refunds after September 1.) Further details will be 
noted later, but the starting date will be October 
19th. Prompt enrollment is urged to ensure en- 
rollment. 

For details write to: 
DR. EDMUND R. NOVAK 
Hopkins Apts. 
3100 St. Paul Street 
Baltimore, Md. 21218 





Meet fiie newest dui 


Just what you've been expecting and more: 
Picker's Linear Scanner...two instruments in one. 
[he largest family of ultrasound instruments has just 
erown larger. Our new Linear Scanner produces high 
resolution real-time views of abdominal anatomy to 
observe organs and their motion. It travels to the patients 
bedside on a lightweight cart as a stand-alone scanner. 
Or, it interfaces with our System 80L and takes advan- 
tage of all the image-processing techniques of the nations 
most complete ultrasound diagnostic system. 
On its own: a standout.As a mobile, real-time abdominal 
scanner, it can travel to the 
obstetrical ward and 
produces high resolution images simply, e 
and quickly. A Transducer Focus Co 
gives three discrete focal zones to imp 
resolution in specific 
areas of study. Push- 
button selectable 
scales bring extra 
cca mae magnification of small details. 
Selectable Gake Lo Control lets the operator choose ; 
the ideal gray-scale presentation for best tissue differen-p Ma 
tiation. An Electronic Ruler accurately measures organ |. 
sizes. As a stand-alone unit, the linear scanner can be a | 
flexible diagnostic tool for an office, or for use 
anywhere in a hospital. 
















Together: a powerful display. 
As a part of a total Picker Ultra- 
sound System 80L, our new Linear 
Scanner calls upon the capabil- 
ities of our Digital Imager for 
powerful digital techniques that —— Ü' 
improve display resolution and 
eray-scale rendition. With a 
simple plug-unplug interface, real 
time images from the Linear 
Scanner can be frozen and stored 





u uui ultiazuund family. 


ae systems memory for later gray-level manipulation and study. Afphanumeric patient 
examination data are integral features of each image. The image, displayed in TV 
nat, can be stored on videotape for later reference. 

Ultra-dedication. Dy itself, as a stand- 
alone scanner, or interfaced with 
System 80L, our new Linear 

Scanner will help extend 
ultrasound diagnostic 
techniques to obstetrics, 
gynecology and 
other areas of upper 
abdominal study 
like aortic-aneurysm 
visualization, or 
pre-screening for 
computed tomog- 
raphy. Picker, a 
company dedicated 
to ultrasound, has 
just dedicated a new 
Instrument for your 
laboratory. 
For addi- 


tional infor- 






















|. mation on 
! Cty our new 
~ D Linear Scanner, 
< write Picker Corp., 
12 Clintonville 
Road, Northford, CT, 
06472, call 203/484-2711, 

or contact your Picker 
sales representative. 
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A c assi. is reborn 


The international, million-copy 


bestseller is back—with new 
color photographs of life be- 
fore birth, and up-to-date pre- 
natal advice. Since the land- 
mark publication of A Child ls 
Born a dozen years ago, Len- 
nart Nilsson has continued to 
photograph the developing 
fetus with even greater preci- 
sion; his photographic tech- 
niques and instruments have 
not only mirrored medical re- 


search but actually contributed 


to it. The result is this wholly 
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revised volume, with its 125 
unparalleled color plates (all 
but eleven of them new)...a 
concise explanation of the re- 
productive process written by 
an embryologist...sound ad- 
vice on pregnancy and the 
latest childbirth procedures 
from two obstetricians...and 
an entirely new photo essay 
for prospective parents. But 
the heart of this book is once 
more the spectacular and 
breathtaking color photogra- 
phy of life's beginnings. 


"An excellent book for the 
physician to have on his wait- 
ing room shelf. ... With spec- 
tacular beauty and accuracy 
Lennart Nilsson has captured 
the mystery of life within the 
womb...aunion of scientific 
accuracy and artistry.” 
—Pediatrics. 


“Fascinating, warm, instruc- 
tive." —Journal of the American 
Medical Association. 






$11.95 at bookstores. 
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The effect of glucocorticoids on the maturation of 


premature lung membranes 


Preventing the respiratory distress syndrome by 


glucocorticoids 


ROBERT E. THORNFELDT, M.D. 
RICHARD W. FRANKLIN, M.D. 
NIGEL A. PICKERING; M.D. 
CARL R. THORNFELDT 

GWEN AMELL 

Portland, Oregon 


The effect of glucocorticoid on the maturation of premature lung. membranes ‘was studied in 
121 premature infants by administering variable dosages of Decadron to the 114 mothers 
prior to delivery. The results were compared with fi indings i in a group of 390 infants born in 
the same hospital during this study. Administration of all three test. doses, &; 16, and 24 
mg., significantly decreased the incidence of RDS in all gestational age and birth weight 
categories. For infants less than 32 weeks, the incidence was decreased from 75 to 46.2 
per cent; those 32 to 36 weeks, from 58 to 20.2 per cent; and in those older than 36 
weeks, from, 24.4 to O per cent. The incidence in infants less than 1,000 grams was 
reduced from 100 to 71.5 per cent; 1,000 to 1, 500 grams, from 67.4 to. 21.6 per cent; 1,500 
to 2,000 grams, from 52.3 to 22.6 per cent; and in heavier than 2,000 grams, from 38.1 to 
13.4 per cent. The results also showed that glucocorticoid does not signific antly reduce 
RDS if administered less than 24 hours prior to delivery. Thé incidence is reduced more 
than 50 per cent if administered more than 24 hours prior to delivery. (AM. J. OBSTET. 


GYNECOL. 131: 143, 1978.) 


IN THE PAST 20 years tremendous strides have been 


made in the treatment of respiratory distress syndrome 
(RDS) with its resultant hyaline membrane disease—a 
disease that causes 25,000 infants to die in the United 
States each year. The new developments have been 
fascinating to observe and have resulted in a markedly 
decreased mortality rate, but even more important, dis- 
tressed newborn infants are now surviving with com- 
plete, or almost complete, mental and motor abilities. 
On the other hand, progress in preventing hyaline 
membrane, disease has been much slower. ‘There have 
been some major advances in the last two decades, 


From the Emanuel Hospital. 
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. however, which have given us real hope that a complete 


answer will soon be found. The first big breakthrough 
was discovery of surfactant in 1955^ ? and the demon- 
stration 4 years later by Avery and Mead? that there 
was a deficiency or absence of this substance in many 
cases in the lungs of infants who died of hyaline mem- 
brane disease. In 1969, Liggins,* in New Zealand, re- 
ported not only that treatment of lamb fetuses with 
ACTH or cortisone would induce premature delivery 
but also that the lungs of these infants were histologi- 
cally more mature than expected for the period of their 
gestation. In 1970, DeLamos and associates? noted that 


` cortisone when given to one of twin lambs in utero 


would cause an earlv appearance of surfactant in the 
lungs of tlie treated twin. In 1971, other investigators 
showed tha: steroid given to fetal rabbits would rapidly 
mature the lungs and stimulate surfactant production. 

The full significance of these discoveries was not ap- 
preciated until Gluck and his colleagues” 3 published a 
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paper on the diagnosis of RDS by the use of amniocen- 
tesis in 1971. Gluck developed the technique, which 
showed the clinical value’ of the lecithin/ sphingomyelin 
ratio which later became known as the L/S.ratio. In a 
few short months the use of tliis technique became ex- 
tensive and its value in determining the maturity of the 
fetal lung was widely realized. By using this technique 
at Emanuel Hospital in Portland, Oregon, we soon had 
a marked decrease in our mortality and morbidity rates 
by eliminating premature delivery in both Sees ce- 
sarean sections and early inductions. 

The first clinical use of steroids in pregnant women 
to mature the fetal lungs was reported by Liggins and 
Howie? in 1972 in their report, "A control trial of an- 
tepartum glucocorticoid treatment for tlie prevention 
of the respiratory distress syndrome in preinature in- 
fants.” Their well-controlled study was highly en- 
couraging in that it showed that the neonatàl mortality 
iate could be markedly decreased by giving glucocor- 
ticoids to mothers with threatened premáture delivery. 


Method 


In November of 1972, after hearing à preliminary 


report of Dr. Liggins’ work, we in Portland, Oregon, 

` iüistituted a program in which many of the obstetricians 
would cooperate in a city- -wide study on the effect of 
glucocorticoids in lung maturation in premature de-, 
liveries. In our protocol, it was suggested that dex- 
amethasone (Décadron, which 1 isa glucocorticoid simi- 
lar.in its action to betamethasone used by Liggins' 
group), be given to all patients with threatened prema- 
ture deliveries between 26 and 32 weeks' gestation 
whether by cesarean section or by induction if (1) the 
delivery could be safely delayed by 24 to 48 hours and 
(2) the L/S ratio could be determined in fluid obtained 
by amniocentesis to determine the degree of lung ma- 
turity. Medication, however, would still be used' even if 
the delivery was complicated by spontaneous rupture 
of membranes or if the L/S ratio could not be accom- 
plished for any reason. In gestations longer than 32 
weeks; treatment was also advised if the amniotic fluid 
examination indicated a risk of respiratory distress in 
the baby. At that time it was felt that at least 24 hours 
were necessary for the treatment to be effective. The 
protocol also advised that delivery be delayed by the 
use of intravenous alcohol given to the mother if at all 
feasible. Treated infants were paired with untreated 
infants during the period of time which extended from 
November, 1972, through March, 1973. Control in- 
fants were those whose physicians had decided against 
the use of dexamethasone or in whom there was in- 
suffident time before delivery. Also included as sec- 
ondary controls were those cases in which there was not 
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enough time before delivery for the treatment to be 
effective and in which the dose was also inadequate; in 
other words, too little and too late. This latter group 
was the most significant control, since these infants: 
more closely resembled the treated group as far as all 
the various indications were concerned. 

We gave two intramuscular injections of 8 mg. of 
dexamethasone 24 hours apart and attempted to delay 


labor with alcohol up to 72 hours if possible or if practi- 


cal; moreover, if more than 7 days had passed before 
delivery, the dosage was repeated. This was done be- 
cause of the finding of Liggins and Howie? that the 
effects seemed to wear off if delivery was delayed: be- 
yotid that period of time. This treatment was given to 
any woman with threatened or actual premature labor 
between 26 and 36 weeks' gestation or in any planried 
premature labor at 37 weeks in a mother with a low L/S 
ratio or no L/S ratio, especially if she was diabetic or if 
it was a case of severe erythroblastosis. We issued a 
warning that it was not wise to use this treatment in 
expectant mothers with severe hypertension, edema, 
and/or proteinuria as it might possibly decrease fetal 
survival and increase risk to the mother.? An L/S ratio 
was determined before treatment if feasible or an L/S 
ratio on the amniotic fluid was obtained at delivery or 
by aspiration of gastric contents from the infant at the 
time of delivery. This we found was very accur ate if the 
material was spun down to remove blood and debris 
and then frozen until the L/S ratio could be read. Fur- 
thermore, we warned the participants in the study that 
chilling, asphyxia, hypovolemia, and acidosis in the 
neonate, if left untreated, would turn. off or reduce 
surfactant production even if the L/S ratio was ade- 
quate. 


Results 


In the study there were . 390 babies in the control 
group and 121 in the treated group. This látter group 


, was then divided into those receivirig the full dosage at 


an adequate time before delivery and those whose 
treatment was too little and too late; that is, under 94 
hours and only 8 mg. of dexamethasone. 

Our study (Tables I, II, and HI) shows that in the 
control group the over-all- incidence of RDS was 44.9 
per: cent, vs. 19 per cent in the treated group 
(P « Q. 005), which is statistically significarit. Those con- 
trols of less than 32 weeks had a RDS incidence of 75 
per cent, the 32 to 36 weeks group had 58 per cent, and 
the treated groups had 34.65 (P < 0.005) and 16. 64 
per cent (P < 0.005), respectively, both statistically 
significant. However, in those older than 36 weeks, the 
control incidence of 24.4 per cent compared to the 
treated incidence of 0 per cent was not significant. Al- 
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Table I. Gestational ages 


` 
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Controls: 
Total babies 24 202 . 164 ! 390 
RDS ` 18 (75) 117 (58) 40 (24.4) 175 (44.9) 
Unaffected 6 (25) 85 (42) .124 (75.6) 215 (55.1) 
Dexamethasone treatment group: 
Total babies 26 84 11 121 
RDS 9 (34.65) 14 (16.64) 0 (0) 23 (19) 
Unaffected 17 (65.33) 70 (83.37) 11 (100) 98 (81) 
P « 0.005 P « 0.0005 P = 0.08 NS P « 0.005 
Table II. Birth weights 
«1,000 1,000-1,500 1,500-2,000 2,000-2,500 
Gm. (96) Gm. (96) Gm. (95) Gm. (96) 
Controls: . 
Total babies 6 46 65 273 
RDS 6 (100) 31 (67.4) 34 (52.3) 104 (38.1) 
Unaffected 0 (0) 15 (32.6) 31 (47.7) 169 (61.9) 
Dexamethasone treatment group: 
Total babies 14 23 31 53 
RDS 10 (71.5) 4 (17.44) 5 (16.14) 5 (9.57) 
Unaffected 4 (28.5) 19 (82.54) 26 (83.85) 48 (90.37) 
^ Ns P « 0.005 P « 0.001 P « 0.0005 


though control infants under 1,000 grams had 100 per 
cent RDS incidence and the treated had 71.5 per cent, 
this was not significant. However, the other three 
weight groups were significant: control of 67.4 per cent 
vs. treated 17.44 per cent (P « 0.005) in 1,000 to 1,500 
grams; control of 52.3 per cent vs. treated of 16.14 per 
cent (P « 0.001) in the 1,500 to 2,000 grams; and con- 
trol of 38.1 per cent vs. treated of 9.57 per cent 
(P « 0.005) in the 2,000 to 2,500 grams. 
When the treated infarits are compared with regard 
to adequacy. of treatment, the results are also striking. 
This comparison is more to the point in that the infants 
are more similar with respect to the indications for the 
glucocorticoid therapy. Among the infants who were 
born before 24 hours and/or who received only 8 mg. 
of Decadron (too little or too late group), there were 41 
babies with a RDS incidence of 36.6 per cent. On the 
other hand, there were 80 babies whose birth was de- 
layed beyond 24 hours and had 16 or more mg. of 
. dexamethasone (adequate Rx) with an incidence of 
11.2 per cent (P « 0.001), which is statistically sig- 
nificant. Our results are roughly comparable to those 
reported by Liggins and Howie? and, we feel, definitely 
confirms their impression that this is a useful method 
of handling this difficult problem. Of the 121 infants, 
four died from RDS (two of these were previable) and 
five died from other causes. In the treated group of 
over 1,000 grams, there were 107 cases with no deaths 
due to RDS. Five mothers in this series had toxemia, 


Table III. 'Time and dosage 


«24 hr. (95), 8 mg. 
( 96), too litile and too late 


24 hr. (96), 16 
mg. (96), adequate Rx 


Total babies 41 80 
RDS 15 (36.6) 9 (11.2) P «0.001 
Unaffected 26 (63.4) 71 (88.7) 


but elected to receive the dexamethasone therapy even 
when the dangers were explained. They all delivered 
infants without difficulty. We had one complicationina 
mother who after receiving the first injection of dex- 
amethasone had a mild drop in blood pressure, but 
this soon corrected itself without further difficulty. Our 
study also in no way suggested that the therapy was 
ineffective in 32 to 36 week groups, as was suggested in 
Dr. Liggins' study. We realize that our controls in nó 
way compared in accuracy to Dr. Liggins’ double-blind 
study, but the results still incicate the effectiveness of 

the glucocorticoid therapy. l 


Comment 


Long-term effects of steroid treatment on the fetus 
still require evaluation. Glucocorticoid may prove to be 
the most effective therapeutic agent and its dose, dura- 
tion of treatment, and possible adverse side effects still 
need to be worked out. Liggins and Howie? have found 
in their study (which is going on longer than any other 
in this field) no increased incidence of premature labor, 
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growth retardation, lowered resistance to infection, ad- 

renal insufficiency, hypoglycemia, or hyperbilirubi- 
nemia among betametbasone-treated infants as com- 
pared to the controls. In their further studies, there 
does not appear to be any untoward risk of antepartum 
or interpartum fetal death in the treated infants with 
the one possible exception that there may be an in- 
creased risk of fetal death in pregnancies complicated 
by severe hypertension, edema, or proteinuria. Their 
numbers were too few and the differences too small to 
ensure that this is a significarit risk. 

In another recent study, babies treated with phar- 
macologic doses of glucocorticoid in the newborn 
period were followed until 1 year of age and showed no 
significant difference in growth, developmental mile- 
stones, immune competence, or electroencephalo- 
grams as compared to the control infants.?? Ballard and 
Ballard? recently stated that the work they have done 
suggested that doses of betamethasone used by Liggins 
and Howie are associated with glucocorticoid levels in 
the fetus that are in the high physiologic range. This 
finding, if confirmed, would eliminate much concern 
over effects of steroid in the growing fetus if they are 
kept within the pharmacologic levels. Tauesch and as- 
sociates!! recently stated that as far as thé maternal 
studies are concerned, no examples of fetal and mater- 
nal risk have been documented to date in human be- 
ings that would invalidate the potential benefits of this 
form of therapy. There is a warning, however, in the 
work by Brown, Gobert, and Stenchever” in that they 
háve seen two cases of acute upper gastrointestinal 
bleeding in women receiving betamethasone therapy. 
They suggested that glucocorticoid treatment in com- 
bination with intravenous ethanol appears to stimulate 


gastric secretions and could certainly predispose 


women receiving this regimen to acute gastrointestinal 
hemorrhage, so one should be careful in those who 
have a history of ulcers. 
Our results compare very favorably with those of 
Liggins and Howie with betamethasone in which they 
had 289 treated mothers and 266 controls. Their 
studies showed an incidence of 21.9 per cent of RDS in 
. the treated group of less than 32 weeks’ gestation and 
~ an incidence of 63.2 per cent in the controls. There was 
a significant reduction in both mortality and morbidity 
rates from hyaline membrane disease and their data 
also showed a decreased incidence of intraventricular 
‘hemorrhage. Further, they had less infections in the 
treated mothers than in the untreated controls; not a 
significant difference, but still a comforting one... 
The evidence that prenatal glucocorticoid adminis- 
tration can prevent RDS in the. newborn infant is now 
: convincing enough that Avery, in a recent meeting of 
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the American Academy of Pediatrics, has recom- 
mended its use in certain “desperate” cases. She defines 
the situation as “desperate” if the mother must be de- 
livered of her infant before 32 weeks’ gestation, if the 
amniotic fluid shows an immature L/S ratio, and if that 
delivery can be delayed for at least 24 hours, Avery’s 
criteria seem to represent the most reasonable ap- 


proach to selecting candidates for glucocorticoid ther- . 


apy and constitute the recommendation of many 


people working in this field. However, to many others 


they seem a little too restrictive and certainly may be 
denying very effective medication. to women threat- 
ened with spontaneous delivery between 32 and 37 


.weeks’ gestation, especially diabetic mothers and those 


who will be delivered of a premature infant with severe 
erythroblastosis. There have been many other reports; 
the latest by Ballard and Ballard, in San Francisco, 
that the prenatal use of glucocorticoids to avert RDS is 
no longer experimental. The risk of respiratory dis- 
tress in untreated infants certainly outweighs any risk 
associated with the administration of steroids. Ballard 
and Ballard have shown that blood levels of steroid in 
the treated infants were no higher than natural levels 
of cortisols in premature infants who developed a 


. stressful illness. The steroid levels in both the treated 


and untreated infants in most cases are many times less 
than those reported to inhibit growth in animal studies 
in which statistics show the safety of the procedure. — 

Karotkin and associates’ recently stated that it ap- 
peared that aminophylline will have a similar effect on 
lung maturation and lessen the worry of clinicians who 
are reluctant to turn to corticosteroids. Until control 
studies to test the effectiveness of aminophylline in 
human beings are available, it seems logical at present 
to continue the use of betamethasone or dexameth- 
asone, recognizing that there may still be unrecognized 
risks caused by these agents. This is a very difficult area 
in which to offer advice. It would be far easier to sit 
back and do nothing at all until all the data on the 
follow-up studies are in. Yet, the risk of respiratory 
distress in prematurely born infants is not minor. In 
fact, the mortality rate is 35 per cent or higher, and 
therefore Karotkin and associates" too are definitely in 
favor of this form of treatment. | 

The report of Liggins and Howie? stimulated a great 
deal of interest in this field and other factors or drugs 
were looked for that might also have an accelerating 
effect on the production of surfactant in the lungs. 
Stressful situations during pregnancy and also prema- 
ture rupture of the membranes were just two of the 
many factors that appeared to have a maturing effect. 


It was soon found that heroin, thyroxine, and the - 
above-mentioned aminophylline, to name just a few, 
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would also mature the lung in experimental animals. 
None of these methods, except the use of cortisol, hasa 
sufficient degree of evaluation to be recommended at 
the present time. Relying on premature rupture of the 
membranes alone as a means of maturing the lung is 
fraught with many difficulties and many doubts and 
the studies by Jones and associates" show data that do 
not support the hypothesis that there is a lower inci- 
dence of RDS in infants born after the prolonged rup- 
ture of fetal membranes. Also, the large-scale study of 
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i 289 births in New Zenia has faled to confirm reports 


that the prolonged rupture of: membranes will suf- 


ficiently mature the lung so that gortisol is not needed.’ 


We thank the Portland Ohana Society and 
Portland Acacemy of Pediatrics tor their fullest coop- 
eration and encouragement. We also extend special ac- 
knowledgemert to Dan Carr, biostatistician at the Uni- 
versity of Oregon Health Sciences Center. 
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Discussion 


DR. CLYDE V. VON DER AHE, North Hollywood, 
California. Prevention of hyaline membrane disease in 
the premature infant born too soon to breathe is still a 
formidable problem. 

There are numerous articles in the literature a 
stantiating the efficacy of the glucocorticoids, when 
given to pregnant women, in threatened premature 


labor, to enhance fetal lung maturity by increasing sur-. 


face activity. 


Surface activity is that phenomenon of normal lung - 


whereby the surface tension of the air—alveolar lining 
interface is lowered with expiration. In the absence of 
surfactant, as the alveolar radius becomes smaller with 
expiration, the wall tension arises and the alveolus col- 
lapses. The inability to maintain a residual volume 
upon expiration is characteristic of RDS. In RDS, hor- 
mal surface activity and thus alveolar stability i is absent, 
leading to progressive atelectasis.’ 

The glucocorticoids acting on fetal lung receptors 
can enhance the production of surface-active material 
and thus reduce the incidence of hyaline membrane 
disease in premature infants. | 

Such is the premise of our essayist. You have heard 
the results in 121 premature infants born to 114 
mothers who had received varying doses of dex- 
amethasone prior to delivery. 

In addition, there are 390 infants born prematurely 
serving as controls. 

The mothers of these infants dine did not receive 
dexamethasone or were "inadequately" treated. 

During the 6 month period of study, 511 premature 
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infants were observed. The incideace of prematurity at 
Emanuel Hospitalis not given, but an average of 85 
premature infants monthly i is considerable. 1 must ask 


x 
-Dr. Franklin what is the incidence of prematurity at 


Emanuel Hospital. 
In the control series grouped according to weight, 
the incidence of RDS is 88 per cent; of infants unaf- 


E fected with RDS, 62 per cent. In tae study group these 
‘figures are 10 and 90 per cent, respectively —certainly 


significant. They are even more impressive when the 
1,000 to 1,500 gram group and the 2, 000 gram group 


are compared. 


However, it should be noted in evaluating the study 


group that the incidence of infznts unaffected with 


RDS is only a third more than the control Eroupe OY 
and 90 per cent, respectively. 

I am well aware that for the infant born prematurely, 
who develops RDS, the incidence is 100 per cent. For. 
this infant, the first 72 hours of life are critical. Either 
he.will produce enough surfactan: to survive or he will 
succumb to the disease. Postnatal cortisone treatment 
has not been shown to increase surfactant prodüction 
in premature infants. 

For glucocorticoids to be effective, predelivery ad- 
ministration to the mother is necessary, following the 


. guide lines as outlined by the author. 


The use of intravenous cortisone (Solu-Cortef has 
been reported. I understand that such a study is in 
progress at the Los Angeles County-U.S.C. Medical 
Center. Perhaps Drs. Quilligan or Hibbard will com- 
ment. w i l 

E. Stuart Taylor, commenting in The Obstetrical & 
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Gynecological Survey, has stated repeatedly that his 
group does not use glucocorticoids. Their incidence of 
RDS is low; their neonatal survival rate is excellent and 
compares favorably with that of other groups.? 

The author has stressed the safety of the use of 
glucosteroids in prevention of RDS and hyaline mem- 
brane disease. 

All authors are not in complete agreement with this 
concept. Some are cautioning against their use because 
of the possible as yet unknown long-term side effects 
on the fetus. 

It is known that dexamethasone administration can 
reduce the size of normal ovaries. You are all aware of 
the effects of the dexamethasone suppression test on 
polycystic ovarian disease. One can speculate about the 


possible long-term effects of this drug on very imma- : 


ture ovarian tissue in the very premature infants. 

Finally, I congratulate the author on the excellence 
of his presentation. 

It is my feeling that reporting pre- and post- 
treatment results of amniotic fluid L/S ratios would en- 
hance the value of this paper and perhaps even studies 
of placental function. 

The common denominator is premaiurity as the 
most important cause of perinatal morbidity: 

How to prevent premature labor is really the crux of 
the problem. 
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DR. RICHARD N. BOLTON, Portland, Oregon. I would 
like to address myself briefly to the matter of prematu- 
rity as it relates to a patient. who has had a' cervical 
circlage performed. We have been dismayed in our 
office, and perhaps some of you have had the same 
problem with the patient on whom you do a circlage. 
. She does well, except that the circlage migrates to the 
tip of the cervix. Following this migration the mem- 
branes rupture and labor ensues with a premature 


birth. We have a policy in our office of giving Decadron : 
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to these patients at the time of rupture along with very 
vigorous antilabor therapy. We use alcohol and/or 
Vasodilin. We have not been displeased with this pro- 
gram. We give the intravenous medication, leaving the : 
circlage intact until the glucocorticoid has had an ef- 


. fect, or until there is evidence of sepsis as indicated by a 


rising white count, or clinical evidence of temperature 


_elevation—either of which is an indication to remove 
the suture and deliver the mother of the child. 


We further have felt that anyone with a circlage 
should have glucocorticoids at 32 weeks because of the 
unpredictable clinical event of premature rupture of 
the membranes. I have personally even gone so far as 
to put a circlage in a patient with ruptured membranes 
so that glucocorticoid therapy could be instituted. I can 
think of one patient who had lost the products of four 
pregnancies prior to her fifth, due to a cervical incom- 
petence, who has a living child after this seemingly 
drastic therapy: 

I personally feel that medical measures are as much 
indicated as surgical méasures in our efforts to de- 
crease the death rate due to prematurity. 

DR. FRANKLIN (Closing). In regard to Dr. Bolton's 
statements, 1 have used the medication in a similar 
fashion in circlage patients, because they are always a 
threat, preceding premature labor. I also consider a - 
woman with muluple pregnancy a high-risk candidate 
for premature labor. Maybe I am dashing blindly be- 
fore all the facts are known, but I have been using 
glucocorticoids prophylactically at about 28 to 30 
week's gestation in my twin gestations, and have had 
these patients proceed on in labor, and have not had 
the problem of RDS. 

I cannot stress too strongly the importance of doing 
an amniocentesis and an L/S ratio in elective induction 
and elective cesarean section. Dr. Neilson, years ago in 
this Society, presented a paper in which they studied 
neonatal mortality rates following elective cesarean 

section at Emmanuel Hospital and the leading cause of 

death was prematurity. I feel that in a court of law 
today we would be hard pressed if we were to do a 
repeat cesarean section and end up with a premature 
baby with no L/S ratio to back up the decision. 
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Pelvic abscess in association with intrauterine 


Serious pelvic infection associated with the use of IUD's is of increasing concern to 
obstetricians and gynecologists. This review of the literature is accompanied by analysis of 
5 years’ experience at the Arizona Health Sciences Center. Of 169 patients with acute . . 
infections, 34 per cent had an IUD in place at the onset of infection. In addition, 24 of the 
patients were less than 20 years of age and 35 per cent were nulliparous..Of the 
nulliparous patients, 11 were rendered sterile following surgical extirpative therapy: Sixty-six 
patients developed pelvic and tubo-ovarian abscesses; 38 per cent of those were related to 
IUD usage. Six of the pelvic abscesses and eight of the unilateral tubo-ovarian abscesses 
came to pelvic cleanout. Evidence presented documents the serious infection poteritial that 
IUD usage entails, the antibiotic and surgical management, the infertility that results, and - 
the mechanism assumed responsible. In addition, the high-risk patient has been identified 
(young, nulliparous, sexually active, and, especially, of the lower socioeconomic strata). 


(AM. J. OBSTET. GYNECOL. 131: 149, 1978.) 


SERIOUS PELVIC infection associated with the use of 
the intrauterine contraceptive device (IUD) is of in- 
creasing concern to obstetricians and gynecologists. 
This review of the literature is accompanied by an 
analysis of 5 years' experience at the Arizona Health 
Sciences Center. Both the pathogenesis of spread and 
the organisms responsible are shown to be different 
from those found in the usual cases of pelvic in- 
flammatory disease (PID). The data presented de- 
lineate the high-risk patient and answer the question of 
when not to use the IUD. 

The ideal contraceptive must be acceptable, safe, and 
effective. In 1965, Dr. Lippes came to the conclusion 
that the intrauterine plastic loop satished these 
criteria. - Since that time, with nearly universal ac- 
ceptance of this preventive method, an estimated 30 
milion IUD's have been inserted in women of all 
nationalities (6 million estimated in the United States 
alone). Side effects of expulsion, bleeding, pain, and 
occasional uterine perforation were felt to be minimal, 
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acceptable, and not of serious consequence. PID was 
acknowledged in small numbers; it was treated in an 
outpatient setting with antibiotics and the IUD was left 
in place. 

Despite the premonitory warnings of Willson, Bol- 
linger, and Ledger,’ Tietze,* in 1966, summarizing the 
results of the Cooperative Statistical Program for the 
Evaluation of Intrauterine Devizes of the National 
Committee on Maternal Health; reported 100 cases of 
severe PID in IUD users; he denied a cause-and-effect 
relationship. 1n, 1967, another 22 similar cases were 
added. ë Then, in 1968, Scott? rang a loud and clear 
warning bell reporting on the 1967 ACOG survey 
which revealed 10 deaths and $69 acute pelvic in- 
fections associated with IUD usage. Wright? in that 
same year, in reporting another 82 cases, first showed a 
sevenfold incidence of PID in IUD users compared to 
those using other contraceptives. 

Through the years 1969 to 1973, small numbers 
were added to the previous list of infections and 
deaths.?71*: 41- 42 In 1974, Christian?? reported five mid- 
trimester maternal deaths associated with IUD's and 
perceptively brought to attention the insidious nature 
of this extremely serious complication. The initial im- 
plications were related to one device and to its associa- 
tion with second-trimester abortion. The Center for 
Disease Control and A. D. Robins Company rapidly 
accumulated some 11 septic abortion deaths, alerting 
the nation, following the demonstration of the wick 
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Table I. Admissions for pelvic inflammatory disease 





Diagnosis 


Acute PID 60 119 
Chronic PID ; 0 36 
Postoperative. pelvic infection 0 2 


Septic abortion, pelvic infection I i l 


Table II. Age and parity of patients with acute PID 


Under 20 42 | 94 
20-29 f 120 67 
30-39 13 

Over 40 ; 4 

Nulliparous . 63 ` 35 


Table III. Infertility subsequent to PID ^ 


Total PID admissions 215 

Infertile i 2 5] 24 

Nulliparous, rendered surgically llof56 — 17 
infertile 1 : 


. Table IV. Management PID 


Anubiotics alone P. 164 
Surgery; extirpative . 49 
Laparoscopy or culdoscopy, diagnostic 40° 


effect—that multifilament IUD tails could indeed act to 


infect the uterine cavity?’ —to the need for IUD re- 


moval as soon as pregnancy was diagnosed. The rápid 
spread of organisms from the endometrium ori to sep- 
tic shock, as reported by Christian initially, has been 
corroborated by others??? bringing about the yet un- 
proved hypothesis that in these cases the IUD brings 
about a: break in the endometrial surface through 


which organisms are afforded an invasive, route di-. 
rectly into the endometrium, with subsequent passage _ 


into adjacent veins and lymphatics: 


Studies of the bacterial flora with new, careful, and . 


more effective culture techniques reveal that the 


“majority of pathogens are anerobic and/or otherwise 


normal vaginal bacteria?* Not only does this confirm 
the existence of a new and insidious type of pelvic i in- 
fection, but it also shows the need for a different type 
of antibiotic management in association with removal 
of the offending IUD. Second, while this sequence of 
events has been recognized in pregnancy and is 


perhaps abetted by pregnancy, the same setting exists 
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to create a similar “time bomb" effect of the IUD in the 
nonpregnant uterus. 

Kahn and Tyler,” from the Center for Disease Cof: 
trol, reported the results of a mail survey of.IUD- 
related hospitalizations and deaths in 1973. These data 
estimated three to 10 IUD-related hospitalizations per 
1,000 woman-years of use—probably a higher rate 
than that resulting from oral contraceptives. The five 
deaths secondary to infection occurred in the first 6 
months of 1973 and included two spontaneous infected 
abortions. The IUD use prior to death ranged from 7 


months to 3% years. In the ACOG Survey of 19677 


four deaths occurred within the first month after in- 
sertion and three between 1% and 24 moriths later. 
None of these women was pregnant and all died of 
septicemia secondary to endometritis, myometritis, or 
parametritis. By October 25, 1974, 39 deaths had beeri 
reported associated with IUD’s.2° While no further 
deaths have been reported in the literature; increasing 
concern has been evidenced, about the number of seri- 
ous, nonfatal, pelvic infections, many of which result in 
permanent Sterility and/or ovarian extirpation in 
younger women. ` 


Material and methods — | 

From September, 1971, through December, 1976, 
215 patients were admitted to the Arizona Health Sci- 
ences Center with the diagnosis of PID. Each chart was 
analyzed for age, parity, confirmation of diagnosis, 
modality of treatment, use of IUD, and ambulatory 
care or inpatient follow-up care, including documenta- 
tion of subsequent fertility. 


Resuits | 
Of the 215 paüents, 179 had an acute infection. Of 
these 34 per cent had an IUD in place at the onset of 


. infection. Only two had septic abortions. During the 


same period there were 2,864 gynecologic admissions, 
giving an incidence of 7.5 per cent due to acute PID 
(Table I). 

Table II shows that 24 per cent of. patients admitted 
with-acute. PID were less. than.20 years of age and 67 
per cent between 20 and 29 years of age; 35 per cent 
were nulliparous. 

Eleven of the nulliparous patients were rendered 
sterile following surgical extirpative therapy. Twenty- 
four per cent of all patients admitted had ultimate in- 
fertility confirmed, in addition to the unproved but 
probably larger number with resultant involuntary 


- termination of child-bearing due to the pelvic distor- 


tion of chronic PID (Table III). 
There were 164 patients who received only intensive 
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antibiotic therapy; an additional 49 required definitive 
surgery. Diagnostic surgery was performed in an addi- 


tional 40 patients (Table IV). Table V outlines the type 


of surgery utilized. 

Pelvic and tubo-ovarian abscesses were diagnosed in 
66 patients; from 38 to 40 per cent were IUD-related 
infections (Table VI). Table VII relates the *manage- 
ment of these serious infections. 


Comment 


As pointed out by Maeck," the morbidity from 
IUD-associatéd pelvic infection is considerable and 
clearly an issue in the choice of contraceptive method. 
Wright? réported a PID incidence of 1 per cent in 
non-IUD users compared to 6.6 per cent for IUD 
users. Confirmation of.this increased risk in the latter 
group is established ?9. * 44 Faulkner and Ory,® in an 
outpatient setting, found febrile PID five times as fre- 
quently in IUD users. | 
-. This increased risk having been established, further 
delineation of the individual IUD user at risk can be 
considered. Glisson®® reported 60 infections subse- 
quent to 6, 327 insertions in private patients in Atlanta 
(0.95 per cent). Willson and Ledger? found infection in 
1.6 per cent of 710 patients; ‘this low incidence 
confirmed that of Willson, Ledger, and Lovell? (infec- 
tion occurred in 1.3 per cent of 100 private patients). 
Bollinger, Carrier, and Ledger’ found an incidence of 
5.9 per cent among the Navajos. In the Temple Uni- 
versity clinic 7.7 per cent of the IUD users developed 
infections.*® Willson and Ledger? confirmed an 8 per 
cent incidence in their clinic patients. No single type of 
IUD was exempt. "Thus those patients seeking care in a 
clinic setting seem to incur at least a fivefold risk com- 
pared with private practice patients. 

Westrom, Bengtsson, and Mardh® compared the 
frequency of acute, laparoscopically confirmed salpin- 
gitis in 515 IUD users with that in 741 matched sexu- 
ally active women. The relative risk for IUD users to 
develop acute infectión expressed in terms of unit risk 
. for nonusers was 3.1 for all women using IUD's. The 
corresponding risk for women using IUD's who had 
never been pregnant was 6.9; for those who had been 
pregnant, 1.7. Given the present life style of our 
younger generation in its second and third decades, the 
at least fivefold increased risk for these IUD wearers 
exposed to a variety of pathogenic organisms creates 


what well may be a high-risk patient (the under 30 


sexually active IUD user of low parizy). We seem to be 
seeing an increasing number of these patients not only 
seriously ill but permanently infertile and question this 
| method of contraceptive for this "high-risk" group. 
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Table V. Surgical management 


© Uni- 
TAH-BSO lateral SSO Colpotom 





‘Acute PID ^ UM Ue ] 


Chronic PID 18 l 6 
Pelvic abscess 6 6 
- IUD related 4 ] ` 





Table VI. Atscesses 


IUD Non-IUD 
Fuboaanen abscess: 
Bilateral 5' 13 
Unilateral . 8 20 
Pelvic abscess 6 14 






Anti- 
biotics 


CTAH- | Uni- 
BSO | lateral Sc2O Colpotomy 





Bilateral tubo- 4 0 0 9 
ovarian abscess : i 

Unilateral tubo- 4 i 0 15 
ovarian abscess 


Pelvis abscess 6 0 6 dE 


Willson and associates! reported three patients with a 
clinical course of upper genital infection, suggesting 
infection through lymphatic chznnels into the para- 
metrium. Gusberg,* discussing this paper, revealed a 
55 per cent inzidence of focal endometritis in 40 IUD 


"patients “spot: checked” by endometrial biopsy. Willson 


and associates? in another study that year, confirmed 


continued enicometrial leukocytic infiltration, submu- 


cosal edema; and localized hemorrhage in superficial 
layers. Mishell and associates'? also reported one case at 
102 days after insertion with IUD-produced endome- 
trial ulcerations, underneath which were focal accumu- 


ations of neutrophils, plasma cells, and mononuclear 


cells. 
Hsu and associates? and Gonzales-Angulo and 
Aznar-Ramos™ studied the endometrial bed about the 


-IUD by light, transmission electron, and scanning elec- 


fron microscopy. ‘The ‘universal microerosions and 
microabscesses of light microscopy were confirmed by 
the presence of degenerating surface epithelial cells ac- 
companied by lymphocytic, monccytic, and leukocytic 
infiltrates in enlarged intracellular spaces as well as the 
predominance of giant lysosomes seen in transmission 
electron micrescopy. The, scanning electron micro- 
photographs. revealed changes in both secretory and 
nonsecretory cells at the implantazon site. The micro- 
villi. of the secretory cells were flattened and irregular 


152 Scott .' 


and had lost their smooth contour; many of the cells 


were dome shaped, characteristic of hypertrophic . 


changes in a cell unable to secrete. Cilia were absent or 
sparse in the decreased numbers of nonsecretory cells. 
Mucus and inflammatory exudate were scattered over 
the site. The endometrial inflammatory reaction ac- 
companying the IUD is a continual one. Burnhill*! has 
described the syndrome as a "progressive Ba 
tis" in IUD wearers. 

With microscopic evidence of peaa in the endome- 
trial mucosal surfaces allowing both acute and chronic 
inflammatory response in the underlying stroma and 
glands, a constant and direct avenue to lymphatic and 
hematogenous spread of any induced infective agent 
thus seems to exist in the IUD wearers. Everett and 
associates™ in 1976 prospectively studied 100 women 
having. IUD's, either inserted or removed, for bac- 
teremia. No pathogens were cultured and they con- 
cluded transient bacteremia during insertion or re- 
moval to be a rare event. Christian,?? as: previously 
noted, perceptively pointed out the insidious yet rapid 
spread of infection in the midtrimester pregnant pa- 
tient with an IUD in place. The above pathways were 
seemingly implicated and the process was accelerated 
by the normal physiologic changes of pregnancy. Both 
maternal deaths and acute septic pregnancy episodes 
have subsequently confirmed the process. B 

Goldman?? first brought to attention three cases of 
unilateral adenexal infection associated with IUD's. 
Dawood and Birnbaum“ added four additional and 
Taylor and associates? reported another 16 patients 
with unilateral tubo-ovarian abscesses in IUD users. 
Commenting on this paper, Munsick, *7 Israel, and 
Keettel?® reported their experiences with ee 23 
such patients. At the Arizona Health Sciences Center, 
18 of the 42 IUD-related tubo- -ovarian abscesses were 
unilateral. Golde, Israel, and Ledger in 1977 re- 
ported removal of 37 unilateral tubo-ovarian abscesses. 
Twelve of these were treated by removal of the infected 


side, but later required a second procedure. Whether ` 


the patient is pregnant or not, clinical evidence seems 
.to confirm a more direct access to lymphatic channels 
for bacteria introduced through the cervix when IUD's 
are present. ; 
Hallatt** in 1975 reviewed 70 cases of ectopic preg- 
nancy associated with an IUD and concluded that the 
IUD was probably not causal in ectopic pregnancy. 
Barron, Weinstein, and Richart? that year reviewed 
IUD effects in 1,790 Barbadian women and found the 
probability of ectopic pregnancy among IUD wearers 
who became pregnant to be at least 10 times greater 
than for the women who became pregnant without an 
IUD in situ. In discussing Hallett’s paper, Maharry® 
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suggested that the IUD was related to an endosalpin- 
gitis and that the ectopic pregnancy rate really reflected 
the PID rate. In further comments, Smith and Soder- 
strom® reported an incidence of salpingitis of 47 per 
cent in portions of tubes removed from 67 patients 
with IUD's in place at the time of sterilization. This 
evidence of suppurative tubal reaction recalls the pre- 


' vious reports of Badra and associates!" of acute epil- 


sodes of salpingitis after laparoscopic tubal cauteriza- 
tion. Another link in the chain between the IUD and 
upward transmission of organisms has thus been 
forged. 

Bacteriologic studies of the endocervical crypts have 
revealed a multiplicity of organisms, most only poten- 
tially pathogenic. In the presence of upper genital 
infection poor correlation has been shown between cul- 
tures of the cul-de-sac and the cervix, with many nega- 
tive findings even in the presence of abscess formation. 
Chow and associates, using both aerobic and anaer- 
obic fastidious culture techniques in analyzing cul-de- 
sac cultures of acute PID patients, found 90 per cent 
positive. Anaerobic: bacteria were present in 59 per 
cent, exclusively in three of 10. They suggest that 
whereas the gonococcus may be the initiating agent in 
acute PID, usually it merely paves the way for second- 
ary invaders from the lower genital tract—many of 
which may be nonpathogenic normal flora while in the 
cervix. Monif and associates" argued that the presence 
of aerobic/facultative anaerobes with obligatory anaer- 
obes is evidence against an end-stage anaerobic envi- 
ronment but suggestive of progressive anaerobic super- 
infection. | 

Eschenbach? recovered bacteria from 67 per cent of 
acute nongonococeal infections and found 82 per cent 
to have anaerobes either alone or in association with 
aerobic bacteria. He also suggested transmural infec- . 
tion in the presence of an IUD. The use of sophisti- 


| cated culture techniques, this time by Ledger and asso- 


ciates?? in the documentation of bacteremia in obstetric 
and gynecologic infection at the University of Southern 
California, isolated anaerobic organisms 29 per cent of 
the time. Even they felt that with improved techniques, 
better recovery rates would ensue. The most frequently 
recovered aerobes were E. coli, enterococci, and beta- 
hemolytic streptococci; the most common anaerobes 
were peptostreptococci, peptococci, and Bacteroides. 
Since Barth's first report in 1928 of histologic 
confirmation of actinomycetes in a pelvic infection as- 
sociated with an IUD, sporadic cases have been 
documented in the literature. In addition, Kostelnik 
and Fremount? in 1976 reported aspergillosis in con- 
junction with an IUD. Gupta, Hollander, and Frost?* 
reported cytologic findings of actinomycetes in 18 
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routine *Pap" smears; all of these patients had an IUD 
in place and were asymptomatic except for vaginal dis- 
charge. The presence of another organism in the 
vagina and cervix capable of causing severe pelvic in- 
fection when associated with trauma or foreign body, 
and symbiotically in relation to other anaerobic or- 
ganisms, is thus documented. As Lomax, Harbert, and 
Thornton? pointed out, the endometrial ulceration 
caused by the IUD in place and the anaerobes of the 
cervix and vagina combine to provide an ideal condi- 
tion for ascending mycotic infection. 

. Obviously, with better methods of isolating the in- 
fective organisms, more effective antibiotic therapy can 
be initiated. By far the majority of cases can be and are 
treated in an outpatient setting with antibiotics alone. 
In addition, after considering the evidence above, we 
remove the IUD with or without evidence of preg- 
nancy. The necessity for multiple antibiotic coverage 
has ‘been stressed in an excellent, thought-provoking 
article by Ledger?* which, in addition, presents four 


case histories demonstrating the management dif- 


ficulties noted in patients with serious soft-tissue in- 
fections. 


Management 


The majority of patients presenting with mild lower 
abdominal pain, fever less than 38° C., minimal symp- 
toms of pelvic peritoneal irritation, and without palpa- 
ble adnexal pathology are tested for gonorrhea and 
treated with antibiotics alone in an outpatient setting. 
With more severe symptoms and with an IUD in place 
we culture for gonorrhea, remove the IUD, and admit 
the patient for observation with intensive broad anti- 
biotic coverage (penicillin intravenously, gentamycin or 
kanamycin intramuscularly, and clindamycin intrave- 
nously or Flagyl orally). 

In the younger patients, most of whom have yet to 
complete their child-bearing, prompt and aggressive 
treatment offers the best chance to preserve future 
fertility. Four out of five of our patients responded to 
antibiotics alone; only 24 of 164 patients have returned 


for a repeat course of therapy, 11 of whom ultimately 


came to extirpative surgery (7 per cent). 

Failure to respond by drop in fever curve and white 
count, and failure to find resolving pelvic mass and 
tenderness within 24 to 48 hours of intensive antibiotic 
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Discussion 

Dr. JACK G. HALLATT, Los Angeles, California. Dr. 
Scott has shown by the Arizona experience and a re- 
view of the literature that there is an increased inci- 
dence of PID in users of the IUD. A causal relationship 
has not been proved. À coincidental increase in PID in 
IUD users is inevitable because of the increasing use of 
the IUD and the explosive increase in gonorrhea. 
There are now over 1% million new IUD insertions a 
year in the United States. 

Considerable evidence has been presented suggest- 
ing that the IUD may predispose to infection. The 
mechanism could be that the IUD provides a ladder for 
ascending infection and the mechanical trauma of the 
IUD may compromise the endometrial barrier to in- 
fection. In the absence of the IUD, gonorrheal salpin- 
gitis occurs coincidentally with endometrial shedding 
of menstruation by ascending infection. The frequent 
side effect of menometrorrhagia with the IUD may be 
an analogous situation. The numerous findings of un- 
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ilateral ovarian abscess in IUD users are probably due 
to the well-known fact that the corpus luteum is a 
prime site for infection if bacteria are present. How- 
ever, none of the reports of vnilateral ovarian abscess 
has identified the site of the corpus luteum. 

A new clinical entity of serious infection in mid- 
trimester pregnancy due to the contaminated IUD 
being drawn up into the endometrial cavity was de- 
scribed by Dr. Christian, of this Society, in 1974. This 
condition with significant a maternal mortality rate 
from bacteremia and septic shock demonstrates one 
mechanism of infection due to the IUD. It is prevent- 
able by reraoval of the IUD in early pregnancy and has 
no relationship to gonorrhea. 

The entity described by Dr. Scott is not a new disease 
but the same old friendly gonococcus, which flourishes . 
on sexual promiscuity, being responsible for the in- 
crease in venereal disease as the result of our changing 
mores and permissive sexual freedom. 

There does seem to be more gonorrhea in the users 
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of the IUD. It has been shown that condoms, foams, 
jellies, and creams offer some 80 per cent protection 
from gonorrhea. The oral contracepüves, by inhibiting 
ovulation, may make the ovary less vulnerable to seri- 
ous PID. The Arizona clinical experience is reminiscent 
of the preantibiotic era, when secondary invaders 
caused the pelvic abscesses of advanced PID but could 
not be identified by aerobic culture. The anaerobic 
pelvic abscess seems to: be the rule with IUD and PID. 
This symbiotic relationship of aerobes and anaerobes 
should be assumed in the presence of an IUD and the 
management of PID should be early, aggressive, com- 
bination antibiotic therapy to prevent surgical compli- 
cations. 

To the risk of infection in using an IUD must be 
added the risk of ectopic pregnancy and the risks of 
complications of pregnancy: from failure of the 
method. The risks of pregnancy are well known. The 
risk of ectopic pregnancy is approximately one in 500 
users per year. Does the magnitude of this cumulative 
risk outweigh the benefits of the IUD as a contracep- 
tive? Dr. Tietze has determined the mortality rate for 
contraception in these data from the cooperative statis- 
tical program where elective abortion seems to be an 
essential backup for contraceptive failure. 

There is a judgmental benefit risk ratio in all that we 
do in life. The risk of riding in a car far exceeds the risk 
of pregnancy and contraception, but it is a calculated 
risk that we accept. 

Human sexuality is an essential instinctive part of 
human nature. Its benefits far exceed any and all risks. 
Our methods of controlling reproduction are imper- 
fect. We professionals must minimize the risks and 
maximize the benefits of the methods of contraception 
that are available. Indiscriminate human spawning 
must be eliminated. Unplanned pregnancies are often 
tragedies which threaten the welfare of the family, the 
newborn infant, .and society. 

The IUD has some unique advantages. It eliminates 
human error. It has the highest continuation rate. It 
. has no systemic effects because its action is local. It is 
the least expensive of the contraceptives. It becomes 
more effective in the older patient who also has fewer 
complications. To minimize the risks of the IUD the 
clinician must be alert to the complications and aggres- 
sive in their management and, above all, discreet in his 
recommendations. The IUD should rarely be recom- 
mended in the young, unmarried, sexually active per- 
son with multiple partners. 

Dr. BRUCE B. ROLF, Los Angeles, California. I, too, 
had the opinion that infections associated with IUD’s 
were primarily related to promiscuity and to specific 
infections, and that cultures were reliable for specific 
treatment. I want to cite a case in which none of these 
was true. > . 

A 19-year-old Chicano college student consulted me 
in September, 1975, for right lower quadrant pain. 
Three years previously a Dalkton-shield had been in- 
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serted 1 month after a legal abortion at 3 months. She 
had no sexualcontact nor medical follow-up during the 
interim. Removal of the IUD was followed by transitory 
improvement. 

During the next 3 months, despite antibiotic therapy, 
she developed an 8 cm. unilateral mass and: her hemo- 
globin dropped to 8.1 Gm. per 100 ml. She submitted 
to right salpingo-oophorectomy. The pathologist re- . 
ported focal foreign body reaction associated with 


acute inflammatory process superimposed upon 


chronic inflammation to the extent that neither tube 
nor ovary could be definitely identified. Cultures from 
the abscess were negative. Within 24 hours after the 
operation she was afebrile and remained well for 7 
weeks, after which small wound abscesses developed. 


Again, no growth could be obtained from the cultures. 


Within 3 months she developed a left tubo-ovarian 
abscess which required a second, third, and fourth op- 
eration. During the removal of the remaining adnexa 
and lysis of dense adhesions, a 2 cm: rent occurred in 
the rectal wall. This was easily repzired and a 
prophylactic transverse colostomy was done. She had 
an uneventful postoperative course. Three months 
later her colostomy was closed and she has been in 
good health this past year. Needless to say, I seldom 
recommend the IUD with enthusiasm. 

I believe that we need better bacteriologic techniques 
to culture anaerobes. I no longer believe that pelvic 
infections associated with IUD's are always sexually 
transmitted diseases. 

Dr. Scorr (Closing). I wish I could tell Dr. Thomas 
exactly what to do in the case he presents. In most of 
the ones we see, the IUD tail is not present; there is no 
way to get the IUD out except to invade the uterine 
cavity; when they are 5 months pregnant, we watch 
them very carefully but do not invade the uterus at that 
point. 

We warn them carefully about the insidious types of 
disease that have been reported, as Dr. Christian has so 
well written, that most of these present with flu-like 
symptoms, and then very aggressively manage them if 
they show any evidence of infection or uterine tender- 
ness. 

Dr. Rolf brought up the typical case that we see re- 
sulting from infection following or accompanying the 
use of an IUD, and how in young women it can lead to 
the adnexa of one side being removed, only later to 
have recurrent infection. It has happened in about 24 
per cent of our cases. The other side then needs to 
come out later. This brings into focus the kind of con- 
cern that we have in bringing our paper to vou. Four of 
the patients less than 20 years of age who were nul- 
liparous, who lost their uterus and adnexa, and who 
had pure cultures of bacteroides, were doctors' chil- 
dren. This brings it pretty close to home and we feel . 
very strongly about the high-risk patient and avoidance 
of IUD usage in these patients. 
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The development of regionalized systems for perinatal care requires a record system which 
will provide a flow of patient information to and from referring and center hospitals. It shouid 
also provide for the risk evaluation of patients being cared for within the region as well as 
for the quality and statistical evaluation. When the Arizona Perinatal Program was 
established in 1975 with funding by the Robert Wood Johnson Foundation, the decision 
was made to adopt and expand a perinatal data system under development at St. Joseph's 
Hospital in Phoenix. This data system is made up of two major components: (1) a paper 
record system in which the documents completed by physician or nurse serve both as the 
medical record and a computer-input document and (2) a computer capable of 
simultaneous communication with 17 different terminals, directly or by telephone lines. 
Programs to meet the goals of patient care, quality evaluation, and statistical assessment 


are described. (AM. J. OBsrET.'GYNECOL. 131: 157, 1978.) 


THE DEVELOPMENT of the Arizona Perinatal Pro- 
gram (APP), based on a regional, graded-care concept 
and funded by the Robert Wood Johnson Foundation, 
` has been previously described in a paper dealing with 
the high-risk maternal transport component of this 
program.! | 

The development of a data system capable of sup- 
porting this regional care system was given a high 
priority from the conception of the program. -An in- 


` ventory of the perinatal records in use in a number of | 


_ the state's hospitals revealed the expected loosely struc- 


tured and highly individualized forms. Although ade- . 


quate for a hospital dealing. primarily with a low-risk 
population, they were inadequate for dealing with 
complex high-risk pregnancies, for transmitting pa- 
tient data from and to remote areas of the state, and for 
serving as a basis for an analysis of the impact of the 


program on maternal and infant outcome. These ' 
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complex requirements also suggested that any uniform 
system adopted could be aided by computerization. 
The APP is unique in that the supporting grant was 
made jointly to the University of Arizona and the State 
of Arizona through the Arizona Medical Association 
Foundation. This partnership i is conducive to a close 


. working relationship between participating institutions | 


and to the utilization fór the common good of what 
each has to offer. Since a computer-based perinatal 
data system was already being developed by the Divi- 
sion of Reproductive Medicine of St. Joseph's Hospital 
and Medical Center, a decision was made to adopt this 
system. for the APP's use. The system has two related 
components: (1) a paper record system in which the 
records compiled by the physicians and nurses in per- 
forming their regular tasks also serve as a computer- 
input document and (2).the computer system, with 
multiple hospital DRESS 


` The record system 


Webster's International Dictionary defines the word "svs- 
tem" as: "a complex unity formed from many and 
often diverse parts subject to a common plan or serving 
common purposes." In this cortext, a typical perinatal 


` record is an example of a “norisystem.” Reflecting the 


way in which care is provided, such records consist of 
three parts only ‘loosely related, with each part being 
further subdivided into physician and nurse segments. 
Physicians commonly develop their own prenatal rec- 


157 


158 Jennett ef al. 


Table I. Perinatal record system—goals and objectives 


I. Direct patient care: + 
A. Current 
1. Patient care information 
. 9. Risk assessment 
3. Concurrent review 
4. Information transfer 


B. Future 
1. Infant health aay 
2. Infant discharge risk assessment . 
3. Mother’s continuing reproductive record 


I. Ex post facto analysis: 
A. Quality assessment 
1. Médical audit 
2. Morbidity-mortality 
3. Malpractice surveillance 


B. Statistical « 
1l. Epidemiologic 
2. Demographic 
3. Logistic ` 
4. Regional system effectiveness 


C. Research 
1. Clinical investigation 
2. Congenital defect registry 


` 


Table II. Grouping of data to be collected 





_ Chronologic 
. Prenatal intake ` i 
Hospital admission enim 
Labor-delivery  . Boston 
“Obstetric discharge tna 
Neonatal admission Newbon 


Neonatal discharge 


ords. Depending upon local custom or rule, copies. 


. of these diverse records may be sent to the hospital 
some time during late pregnancy. Within the hospital, 
labor and delivery records are adapted by the obstetric 
staff: to serve their purpose. Ata critical point in his life, 
the newborn infant is passed to a separate group of 
nurses and physicians who hate in turn developed. rec- 
ords’ for their use which: gather only a minimum of 
information from the preceding segments. 

SIE computers are used at all in this process, they tend 
to be used to glean certain details of the care for statis- 


tical analysis. Without disparaging the importance of 
statistics, we feel that such record ‘ ‘systems’ ' bespeak on 
the one hand an indecision as to whether the mother or ' 


the fetus is the primary patient and, on.the other, an 
indecision as to the basic reasons for data accummula- 
tion.” As has been pointed ' out elsewhere, . health 
providers i in. general have little vested interest in data 
accumulation. 2 As has been pointed out elsewhere, 
health providers in general have little vested interest in 
data Pang except as it affects their own phase of 
care.? | 
. The record eye described here views the infant as 
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the primary patient and has as its goal the development 


of an integrated and continuing health record which 


can be used for supporting ongoing care. In addition to 
this direct patient care goal, indirect patient care objec- 


tives were also considered i in construction of the record 


system. These goals and objectives : are delineated in 
Table I. 

With this principal goal i in mind, development began 
with a questionnaire sent to a selected group of pedia- 
tricians. It posed the fanciful question: "If a pediatri- 
cian with unlimited time and experience encountered a 
newborn patient who not only could talk but who also 
could remember everything of importance both about 
his heredity and the environmental hazards he had en- 
countered, what questions would be asked?" The re- 
sponses y were used to convert the fanciful to the prac- 
tical by developing forms which would systematically | 
collect a genetic and ecological health record, for the 
infant. This record would not only provide the infor- 
mation for day: “to-day care during pregnancy, labor, 
and the neonatal period but could also be easily sum- 
marized at the. time of nursery discharge for use by 
those responsible for its continuing health care. This 
latter use is of vital importance in our present health 
care'delivery system. One need only reflect on the DES 
experience to realize that the fetus is increasingly ex- 
posed to potent substances such as cortisols and to 
physical factors such as ultrasound which, although at 


. present are 'considered to be safe, should be recórded 


in his basic health record. Furthermore, an infant may 
receive intensive care ina center remote from his home 
and become exposed to 'such, potentially damaging 
conditions as hypoglycemia or hyperbilirubinemia and 


«such environmental hazards as multiple x-rays. Such 


information should become a part of his health record 
when he returns to the care of the referring physician. 

The data to be collected were first grouped into 
episodic and chronologic sets relating to pregnancy 
and: newborn care (Table II). The data sheets were 
then designed according to the following criteria: each 
data sheet must of itself be an adequate record from a 
medical and legal point of view; each data sheet must 
be readily and easily filled out by the nurse and/or 


physician with a minimum of writing, using check 


boxes wherever feasible; each data sheet thus com- 
pleted in the usual way as part of patient care, must be 
easily entered into the computer using an interactive 
question and answer format; the.data sheets completed 
as part of patient care must be useful for transmitting 
information from obstetrician to pediatrician or from - 
hospital to hospital.* 


"The author will provide a sample se the data sheets to 
those who request it. : 
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The data sheets were developed in cooperation with 
a committee of the APP composed of obstetricians, 
neonatologists, nurses, and bioengineers. These mem- 
bers represented tertiary centers, secondary level hos- 
pitals, and the Indian Service hospitals. 

After each data sheet had been completed, it was 
printed in temporary form and given a field trial in 
hospitals of various levels. It was then modified to cor- 
rect deficiencies and redistributed to the participating 
hospitals. This was continued until all forms were 
completed and in use. As each was being tested, it was 
also programmed for computer entry. | 


The computer system 


When completed, the system will be made of three 
integrated segments: | 

l. Fetal surveillance system. This will réceive heart 
rate and contraction data from bedside units 
which continuously display the latest 8 minutes of 
information. These data will also be stored by a 
minicomputer on a magnetic disk cartridge to be 
available for review at any time during the labor. 

If desired, a paper copy may be made of one or 
more time-tagged 8 minute segments for filing in 
the patient's chart. The computer is being pro- 
grammed to recognize anomalous patterns and 

: report these to the nurses’ station and to inform 
the central computer of trends or significant de- 
viations from normal. Following delivery, all data 
stored in this disk will be transferred to archival 


media for long-term storage and retrieval for re- . 


search or other purposes. 

2. Newborn surveillance system. This will have its 
own minicomputer and disk storage system and 
will continually process the output from newborn 
monitors, display trends visually, and provide 
periodic updates to the central Com eh It too 
will have archival disk storage. 

3. Central data system (Fig. 1). This was initially 
designed to communicate with terminals within 
the hospital for entry and retrieval of data from 
specifically designed data sheets and to receive 
capsule summaries from the fetal and newborn 
surveillance system to add to the appropriate pa- 
tient file. Experience with the system in its present 
state of development has demonstrated the de- 
sirability for direct entry of “flow” data from the 
patient’s bedside rather than from a summary of 
flow records. This has led toward development of 
a remote access data entry module (RADEM) 
which will be used to enter maternal medications, 
vital signs, and labor status. Like units will be 
applied to similar nursery tasks. 

It is this central data computer (patient information 
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Fig. 1. Control data system. 


file) which was selected to become the nucleus of the 
A PP's perinatal data system. The computer, located in. 
the labor suite of St. Joseph's Hospital, is a Data Gen- 
eral S/200 Eclipse with 40K words of memory, two Diva 
45 megabyte disk drives, a magnetic tape drive, and a 
16-line asynchronous multiplexor. It uses the Meditech 
Interpretive Information System (MIIS) version of the 
MUMPS operating system and language. MUMPS is an 
acronym of Massachusetts-General-Hospital Utility 
Multi-Programming Svstem and was developed at that 
hospital to efficiently manage the storage and retrieval 
of large amounts of medical data.* * 

Within St. Joseph's Hospital, terminals and printers 
are located at the-labor-delivery nurses’ station, the 
doctors' conference room, the nursery nurses' station, 


and the obstetric clinic. There is also a terminal in the 


Perinatal Laboratory. There are presently five modems 
(modulator-demodulators) in other hospitals to enter 
data by telephone line. The University Hospital, 
Arizona Medical Center, uses a leased phone line. Data 
entry from Maricopa County General Hospital and the 
Whiteriver Apache Tribal Hospital 15 accomplished 
over dial-up phone lines. Other hospitals, including the 
Phoenix Indian Medical Center, will be added as the 
APP expands. | | 


Data entry 


Entry into the system is controlled by the use of 
passwords and a menu structure which dictates what 
data can be entered or retrieved and also provides a 
simple means for allowing medical personnel to use the 
system. 'The first menu accessed following the log-on to 
the system allows the user to call up a series of pro- 
grams which give detailed instructions for the use of 
the terminal, the conventions used for the entry of 
names, dates, etc., and a description of the use of the 
multiple-choice list structures. 

The datà sheets ask five basic types of questions, each 
requiring an answer in a specif.c format. The five gen- 
eralized responses are: (1) the entry of names in a "last, 
first, middle" format; (2) dates and times given in a 
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"month/day/year" or "hour: minute" format; (2) nu- 
merical responses (e.g.; blood pressure, heart rate, 
etc.); (4) multiple-choice responses; and (5) free text 
responses. 

Since the system must deal with a number of hospi- 
tals, each having its own patient-numbering method, 
the system uses the patient's name and birthdate as the 
primary means of identification. The system maintains 
à master alphabetical name file containing the mother's 
name and birth date and her computer file number, 
which also identifies the hospital with which she is as- 
sociated. All new patients are automatically placed in 
this file in alphabetical order at the time they are first 
entered into the system. | 

Wherever feasible, dates, times and numberical re- 
sponses are checked for appropriateness. For example, 
an error message would be generated for a maternal 
birth date of 2/4/77, since it would be impossible for a 


person born on that date to be pregnant. Mea- 


surements such as temperatures and weights can be 


entered in either British or metric units; however, all ` 


such values are stored internally in metric units, The 
multiple-choice list structure that is used is somewhat 
unique in that it allows the user to add: previously un- 
defined answers to the end of the list. The various 
input/output structures are described in more detail in 
a previous article.® | 


Retrieval programs 


The system is capable of producing a wide variety of 
reports, the simplest being verbatim recapitulations of 
the individual data sheets. These can be recalled on a 
terminal on demand or printed on an associated print- 
er. In addition, the system can produce any number of 
narrative summary reports, printing only selected in- 
formation about a given patient. Each summary report 
covers a segment of the perinatal period and contains 
specific information to remind the physician or nurse 
of steps to be taken or alerts them to possible risk fac- 
_tors. For offices or clinics on line to the computer, such 
reports can be generated at selected times during the 
pregnancy. On a patient's admission to the hospital, a 
summary of the prenatal course is printed. After the 


patient has been admitted, the admission status infor- - 


mation is added. As soon as feasible after delivery, the 
labor delivery summary is entered. A summary con- 
taining the pertinent prenatal and delivery information 
can then be printed for the pediatrician. When the in- 
fant is discharged, the significant neonatal events are 
added to this to print a nursery discharge summary 
which will provide the basis for the infant's continuing 
health record, thus achieving the principal goal. A simi- 
. lar summary is provided to the obstetricians which can 
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be added to the mother's office file to complete the 
record of the pregnancy. 
Statistical summaries are prepared on a' monthly 
basis. Some audit programs are now available, with 
others yet to be developed. Parametric searches may 
also be made for specific complications, treatments, 
diagnoses, or other information which may have value 
for clinical research purposes. 


Comment 


The work involved in developing a record system 
compatible with patient care and computer entry is 
considerable. The work involved in simultaneously 
launching it as a regional system can only be described 
as massive. Since time, finances, and personnel to de- 
vote to this project were limited, an early decision was 
made to complete the data accummulation and entry 
process before going on to the development of more 
complex retrieval programs. However, as has been ob- 
served by others who have developed computerized 
perinatal data systems, human factors engineering is 
the key factor for success or failure of the effort." The 
initial decision was therefore modified and retrieval 
programs which would be useful to physicians were 
developed at the earliest feasible time. This has re- 
sulted in increased interest and cooperation and will in 
the long run have little effect on the time required to 
complete the system. 

On the other hand, the decision to adapt and extend 
what had been designed as a single-hospital system into 
a regional one has resulted in a delayed timetable. 
However, the potential of the system has been en- 
hanced in that'it can now operate at three distinct 
levels. At the lowest level, it may be used to "batch" in 
sets of data sheets for patients in small, outlying hospi- 
tals. At an intermediate level, it is being used in an 
on-line mode by other hospitals of the region. This can 


. also be easily extended to doctors’ offices. At its highest 


level, it will operate interactively with all the forms of 
data described. | | 

The basic philosophy that the focus was to be on the 
infant and that the ultimate goal was to achieve an 
ecological record for use in current and continuing 
care has proved to be a sound one. The resulting inte- 
grated record has gained acceptance from pediatn- 
cians, whereas systems in which the obstetric and 
neonatal segments are not as completely integrated 
tend not to do so. 

In the present-day climate of quality, cost, and mal- 
practice consciousness, the judgment of a new instru- 
ment or technique is frequently based on its cost effec- 
tiveness. It appears probable that when fully developed 
the cost of this system of electronic data handling will 
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be no greater and probably less than standard methods 
of record storage. 

It 15, however, the potential for improvement of 
quality of care on which the ultimate judgment must be 
made. In an editorial in Impact-AMA News,’ entitled 
"Computers in patient care—a greater potential than 
X-ray," a data processing specialist envisions the future 
application of computers as: "The system. . . would be 
concurrent; it would operate during the treatment 
process. The benefits in terms of mistakes avoided and 
lives saved and the incidental reduction in malpractice 
costs would be worth almost any sum spent in develop- 
ing the system." 

Must such a goal remain a dream of the future? We 
propose that it need not if certain modest requirements 
are met. There must be an appreciation of the 


capabilities of computers and recognition that en- 


gineers are integral members of the health care team. 
Funds must be dedicated to the task. Finally, there 
must be a willingness on the part of the individual phy- 
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sicians and hospital staffs to work toward a common 
and unified record system. Although much remains to 
be done, the experience to date with the APP’s com- 
puterized perinatal data system suggests that the goal 
can be achieved now. 


Record development was coordinated by a task 
group under the chairmanship of John Kelly, M.D. 
Implementation of the regional data system is being 
coordinated by the APP Communications and Data 
System Committee, whose chairman is Thomas R. 
Harris, M.D. To them and th» members of their com- 
mittees, special acknowledgment is due. The authors 
also gratefully acknowledge the participation of Jerry 
Isaman, M.S., who is system coordinator at Arizona 
Medical Center, and the constant support of Mr. 
Richard Wilson, Director of Biomedical Electronics at 
St. Joseph's Hospital. Finally, special recognition is 
given to Mrs. Jan Schwenn, without whose faith and 
continuing efforts to obtain funding it would not have 
been a reality. 
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Discussion 


Dr. DONALD C. Weak: Stockton, California. 
Dr. Jennett describes a revolutionary design for the 
computerization of a progressive patient record involv- 
ing not just a hospital department, but an entire region. 
As in any innovative program involving an extremely 
complicated subject and an even more complicated 
administrative modality, it is easy to find fault. How- 
ever, the faults I find are few and involve minutiae 
except for those that will be taken care of by time and 
the total implementation of the program. 

The positive aspects of the program. 

The development ofa totally computerized set of medical 
records involving continuous update of care given at variously 
geographically separated- loci. ‘These. records must be 
meaningful for use both in their original checkoff form 
and as a readable printout. On careful examination 
both forms are understandable—the original takes a 
little concentration and training. 

This ability to computerize a medical record may be 
very important to the medical profession in the advent 
of certain forms of National Health Insurance which, if 
not stopped, will require a single composite record 
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within 5 years for most persons covered. With the 
method being studied it would be possible to collate 
primary-care records, consultations, laboratory tests, 
etc. into a single computer printout. 

Ongoing and continucus monitoring for the identification 
and surveillance of high-risk cases: The record retrieval 
and display systems make current patient information 
instantly available to any professional involved in the 
care of that patient. Obviously a great advantage. More 
exciting is the programming cf the computer to read 
(as in electrocardiograms) and alert the professional 
staff as to aberrant changes in fetal heart patterns 
and/or uterine contractions. | 

Retrospective research. With the vast amount of data 
stored for selective retrieval, an endless series of re- 
ports could be requested. Cost and meaningfulness 
would be the major limitations. 

The problems. 

The data. It will take physicians and nurses with dedi- 
cation, an understanding of, «rid being a meaningtul 
part of the program to assure thoughtful recording of 
all the requested data elements. Also one wonders why 
in the checkoff system no boxes are provided for past 


, 
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gonorrhea, myomectomy, cervical conization, and di- 
latation and currettage {appendectomy and cerclage 
only are included now). There is no place for a history 
of rubella or other virus a ee titer is in- 
cluded). 

Under physical examination here is no way to 
identify herpes genitalis or the size or location of a 
uterine or adnexal mass. 

Basic laboratory does not include GC culture: 

In general, there is no section for habits—tobacco, 
alcohol, LSD, marihuana, hard drugs. 

Several of these omissions are covered in the admis- 
sion status record. This is too late for this information 
to be meaningful. 


The labor record, though specifying ‘that blood, - 


plasma, and antibiotics were given, is silent on when 
and how much given. Also, the route of administration 
of pharmaceuticals is not noted. Under the third stage, 
differentiation of manual removal of the placenta and 
manual extraction should be made. 

With these minor criticisms I must congratulate Dr. 


Jennett and his associates for a very comprehensive - 


arrangement of data elements which, as they will be 
optically scanned for um will have a high confidence 
for accuracy. 

The report. The report shows graphically how the 
computer can turn its data into readable English. Un- 
fortunately, that is about all it does. The four docu- 
ments displayed were all created in the same hospital 
and fed into the computer from two departments. 


The elements displayed in the case chosen are all : 


rather straightforward and do not illustrate how the 
computer would display more complicated medical 
conditions, diagnostic modalities, or methods of treat- 
ment. 

In reviewing the paper and the records developed 
for history taking and computer input, several ques- 
tions arise that I would appreciate Dr. Jennett’ s answer- 
ing. (1) Will there be difficulty in reproducing the times 
and methods of administration of various pharmaceu- 
ticals? (2) With intrauterine monitoring how will ab- 
normal patterns be displayed? (3) The paper speaks of 
using the section “other” to extend the record beyond 
the check marks; however, it also cautions of the atten- 
dant computer difficulties and many important sec- 
tions do not have a place for “other.” How will this 
dilemma be solved? —for example, the size and loca- 
tion of an ovarian tumor. 

Confidentiality. This is always a problem with nk 
sources of data and multiple persons with a legitimate 
“need to know." The system's design requires the use 
of passwords to identify access to the computer and to 
terminate the transactions. These passwords must be 
carefully assigned, guarded, and frequently. changed 


for obvious reasons. However, the records are probably | 


safer here than in the chart racks of the average large 
hospital. 
Dr. Jennett describes a very ambitious and imagina- 


^ 
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tive data collection system. We must wait to see its ef- 
fectiveness as a total record system, an ongoing 
monitoring method, ànd a retrospective research tool. 

.DR. JENNETT (Closing). I am considerably honored 
by Dr. Harrington’s properly critical evaluation inas- 
much as I consider him as one of my mentors, having 
worked in various places around the country with him, 
during which I learned some of the capabilities of 


'computers. And so when he says that.there are weak 


spots and unanswered questions I must agree. But if 
there were not, it would have been a task not worthy of 
the amount of labor we have expended on this project. 

There are problems, but one that he alluded to is 
not. The nurses do thoughtfully record, in fact 
thoughtfully record too much. Our records tend to be- 
come cluttered—which is all right if you just file them 
on a shelf in some dusty record room. But when you 
enter too much, like 280 separate allergies we can now 
say our patients have, it slows the data entry process. 
This is trivia being entered and we have to correct this. 

‘On the other hand, we now know of 180 different 
drugs that the fetus has been exposed to during the 
pregnancy of some 3,000 or 4,000 patients now en- 
tered into the system. It is staggering when you sud- 
denly come face to face with the amount and variety of 
medication that is being given. 

As to the question about the things that were left out, 
I could "cop out" by saying it was a committee effort 
and things were given and taken away. On the other 
hand, some of the items that you mentioned are being 
added back. We thought we had the completed form. 
We are now in still another iteration, in which many 
things are simpler and certain things have been added. 

As far as the intrauterine monitoring, some of which 
I did leave out because I thought it was getting too 
complicated, I was trying to make a point about a re- 
gional system. | 

However, the fetal heart patterns and contraction 
patterns are stored on a computer disk and will be dis- 
played on a television screen which will show both the 
pattern and the digital readout'in 8 minute segments 
which can be then made into 8 by 11-% hard copies for 
filing particular segments in the chart. The rest will be 
transferred to archival disks for analysis, research, and 
whatever. 

As I say, both the weakness and the strength of this 
particular language is that it is open-ended and that's 
where the "other" comes in. We took off some of the 
"others" in those boxes because nurses are very com- 
pulsive about entering things and we took it off where 
we thought it was not important. A judgment decision 
we may possibly regret. 

However, ‘the weakest point we find is the doctor. 
The pediatrician fills in a final summary, which is very 
stmple, and yet it doesn’t get done for a week or two 
weeks afterward. This delays our ideal of sending the 
newborn summary out by the next mail to a referring 


physician from out in the state. This, however, is con- 
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tinually improving. The printouts to which Dr. Har- 
rington refers were for an imaginary patient in the first 
instance and, in the second instance, a real patient who 
originated in a tribal hospital. The name was changed. 
Confidentially is certainly a real problem. We are try- 
ing to address this by having a committee of the 
Perinatal Association, headed by Dr. Thomas Harris, a 
neonatalogist at the Arizona Medical Center, and a. 


Information for authors 


* 


Computerized perinatal data system 163 


number of very qualified pecple who are wrestling with 


such problems. For example, should a doctor in a re- 


ferring hospital, such as a tridal hospital, have access to 


information about his patient when she is in another 


hospital? These are problems but I agree with Dr. 
Harrington that it is harder to get into this system than 


it is into any record room. 
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The primate fetal pituitary-adrenal axis in 


the perinatal period 


ROBERT B. JAFFE 

MARIA SERÓN-FERRÉ 
JULIAN T. PARER 
CHRISTINA C. LAWRENCE 


San Francisco, California. 


Fetal adrenal corticosteroids have been implicated in fetal lung development, enzyme 
induction, and the timing of parturition. Therefore, adrenal function and regulation in fetal 
and newborn rhesus monkeys were studied in the perinatal period. Plasma cortisol 
concentrations were measured by radioimmunoassay in 20 monkey fetuses with long-term 
catheterization. Concentrations rose significantly (p < 0.05), from 75.6 + 12.8 (S.E.) ng. per 
milliliter at 130 to 134 days' gestational age to 134.9 + 20.9 ng. per milliliter at 150 to 154 
days' gestational age. Mean cortisol concentrations were higher (273 + 67.8) during labor. 
Bolus injections of 0.5 I.U. of adrenocorticotropic hormone (ACTH) were administered to 
five newborn monkeys,.three of which also received ACTH challenges in utero. Of these 
newborn animals, two were born spontaneously and the other was delivered by 
hysterotomy. Cortisol responses of the three newborn animals delivered after spontaneous 
labor were markedly greater than those of either the newborn animals delivered by 
hysterotomy or the fetuses. In vitro studies were performed with adrenal glands from five 
monkey fetuses, 135 to 163 days' gestational age. Minced preparations of the separated 
definitive and fetal zones were superfused separately with Krebs-Ringer - 
bicarbonate-glucose buffer for 120 minutes; then ACTH, 250 ng. per milliliter, was added to 
the buffer for the final 120 minutes of the superfusion. A minced preparation of whole fetal 
adrenal superfused with buffer alone served as a control. Dehydroepiandrosterone sulfate 
(DHAS) concentrations, measured by radioimmunoassay, rose markedly in the fetal zone 
after ACTH administration, in contrast to a small rise in the definitive zone and no change 
in the control. Cortisol production by the definitive zone increased after ACTH, while no 
response was observed in the fetal zone. The similarity of the pattern of circulating cortisol 
in the fetal monkey to that in the human fetus, as well as the in vitro steroid response to 


* ACTH in the fetal and definitive zones, indicates that the fetal monkey may be a useful 


model for study of late gestation in the human subject. (AM. J. OBsTET. GYNECOL. 131: 
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IN SEVERAL SPECIES, including man, corticosteroids 
from the fetal adrenal gland have been implicated in 
the development of surfactant in the fetal lung. 
Further, in the sheep and certain other domestic ani- 
mals, the fetal adrenal gland plays a role in the intiation 
of labor: Hypophysectomy or adrenalectomy will delay 
parturition, and this effect can be reversed by the ad- 
ministration of corticosteroids to the fetus.? In addi-, 
tion, corticosteroids are involved in enzyme induction 
in a variety of fetal tissues (for review see reference 3). 

As there appear to be significant differences between 
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the endocrine physiology of primates and that of sub- 
primate species, we have undertaken in vivo and in 
vitro studies concerning the regulation and function of 
the fetal adrenal gland in the rhesus monkey (Macaca 
mulatta). In the studies to be reported, serial mea- 
surements of cortisol have been made in the monkey 
fetus with long-term catheterization in utero during 
the last month of pregnancy. In the same preparation, 
the capacity of the fetal adrenal gland to produce in- 
creased circulating cortisol in response to an adreno- 
corticotropic hormone (ACTH) challenge has been as- 
sessed. The results of these ACTH challenges have 
been compared with those in newborn infants follow- 
ing spontaneous labor and delivery and with that in a 
newborn infant delivered by hysterotomy prior to 
labor. 

Like the human fetus, the fetal monkey has a sepa- 
rate fetal zone of the adrenal gland. Therefore, the 
ability of the fetal zone to produce increased amounts 


of dehydroepiaridrosterone sulfate (DHAS) in re- 


sponse to ACTH was assessed in a superfusion system. 
Although there are some differences between steroid- 
ogenic pathways in the monkey and human fetal adre- 
nal gland, the data obtained from these in vitro studies 
suggest that the fetal rhesus monkey may serve as a 


useful model for assessing regulation and function of . 


the human fetal adrenal gland. 


Material and methods 


In vivo studies. Cortisol measurements were per- 
formed in plasma from 20 fetuses from 130 to 154 
days’ gestational age. Fetal samples were obtained in 
the morning, prior to any experimental manipulation. 

Five newborn monkeys were challenged with an 
intravenous bolus of 0.5 LU. of ACTH within four to 
six hours of birth. Three of the newborn monkeys had 
been catheterized previously in utero and were chal- 
lenged with ACTH four or 24 hours prior to birth. 
Two of the fetuses were delivered spontaneously and 
the third was delivered by hysterotomy. Of the two 
other newborn animals tested, one was born spontane- 
ously in our colony and the other was delivered by 
hysterotomy, both from “undisturbed” pregnancies. 
All were catheterized within one hour after birth, via 
the carotid artery, with the use of ketamine hydrochlo- 
ride* anesthesia. The catheter was kept open with 


heparinized 5 per cent glucose in distilled water. In five - 


additional pregnancies, fetal samples were collected 
during labor. In this group, samples were obtained 
within two to six hours of delivery. During the period 


*Ketaset, Bristol-Myers Co., New York, New York. 
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of testing, the newborn animals were kept in incuba- 
tors. Red cells were replaced as in the fetuses described 
below. The newborn animals received supplemental 
penicillin, gentamicin,* and 0.1 mg. of vitamin K. 

The details of the techniques used in this laboratory 
for the long-term catheterization of the rhesus monkey 
fetuses have been described elsewhere.? In brief, the 
carotid artery and jugular vein or the femoral artery 
and vein were catheterized during abdominal hys- 
terotomy of the mother, with the use of ketamine anes- 
thesia. Electrodes, used for fetal electrocardiogram 
recording, were implanted in the fetal thoracic skin. 
The fetus was returned to the uterus and the arterial 
and venous catheters and fetal electrodes, together 
with an amniotic catheter, were exteriorized through 
the vagina of the mother. Fetal status was monitored by 
fetal blood pH measurements. Pog and Pco; determi- 
nations, and electrocardiographic recordings. Judged 
by these criteria, the preparation was stable. Uterine 
contractions were recorded with the amniotic fluid 
pressure catheter. All experiments were completed 
prior to evidence of alteration in fetal status or 
initiation of maternal labor. l 

The mother was maintained unanesthetized in a 
primate chair. The fetal catheters were kept open bv a 
constant slow infusion of heparinized 5 per cent dex- 
trose in saline. The red cells, separated from fetal 
blood samples, were resuspended in saline and infused 
back into the fetal circulation. Cortisol was quantitated 
by radioimmunoassay.* Mean cortisol values at 145 to 
149 and 150 to 154 days’ gestational age were com- 
pared by the unpaired t test. 

In vitro studies. Adrenal glands from five rhesus 
monkey fetuses, 135 to 163 days' gestational age, were 
obtained at the time of hysterotomy. The glands were 
dissected to separate fetal and definitive zones. Minced 
preparations of the separated zones were superfused 
with Krebs-Ringer bicarbonate glucose buffer (KRBG), 
as previously described.’ Continuous gassing of the 
buffer with 95 per cent oxygen and 5 per cent carbon 
dioxide was used in all but one experiment, in whicha 
syringe containing buffer was filled every 90 minutes 
with freshly gassed buffer. 

In three experiments, minced preparations of the 
separated zones were superfused separately for 120 


minutes with KRBG buffer alone, followed by super- 


fusion for 120 minutes. with buffer containing 250 ng. 
per milliliter of synthetic 1-24-ACTH.7 In five addi- 
tional (control) experiments from three fetuses, whole- 


*Garamycin, Schering Corp., Union, New Jersey. 
+Cortrosyn, Organon, Inc., West Orange, New Jersey. 


166 Jaffe et al. 


300 


ng/mi 





200 


CORTISOL 


100 


* 
‘ 
. 
` ; 
# 
l 
^ d : | 


` O W0-I34 — 135-139 — 140-144 — 145-149 — 150-I54 ` Labor 





SESTATIONAL AGE — DAYS 


Fig. 1. Mean circulating cortisol measurements im - rhesus 


monkey fetuses from 130 to 154 days" gestational age. Data 


were obtained from 20 fetuses with long-term catheterization 
in utero. A daily morning sample was obtained from each 
fetus. When a fetus was sampled over several consecutive days 


ina single time interval, the mean cortisol value for that fetus 


was uséd in calculating the group mean. 
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Fig. 2. Serial cortisol determinations i in a rhesus monkey fetus 
with long-term. catheterization sampled daily from 184 to 150 
days of gestation. . 


adrenal minced preparations were superfused for 240 
minutes with buffer alone. 

' Cortisol? and DHAS? levels were edd by radio- 
immunoassay, as previously described. 

Statistical analysis was performed by obtaining mean 
steroid secretion values at each time interval and using 
the Wilcoxon signéd rank test to compare secretion 
rates before and after addition oF tropic hormone. d 


Results 


In vivo studies. 

Cortisol measurements. Mean cortisol determinations 
performed i in fetuses from 130 to 154 days’ gestational 
age are presented in Fig. 1. A significant increase 
(p< 0. 05) i in fetal cortisol levels was observed after 150 


change (12 + 
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days. Values rose from a mean of 75.6 + 12.8 (S. E. ) ng. 


-per milliliter at 130 to 134 days to 134.9 + 20.9 ng. per 


milliliter at 150 to 154 days. Mean cortiscl levels were 
higher (273 + 67.8) in fetuses during labor. Serial de- - 
terminations in a fetus studied daily from 134 to 150 ` 
days of gestation are shown in Fig. 2. 

ACTH challenges. The responses of the three mon- 
keys that were challenged with ACTH before and after 
delivery are shown in Fig. 3. The responses of the two 
studied before and after spontaneous delivery are. 
shown in the two panels on the left. The one studied 
before and after hysterotomy, prior to spontaneous 
labor, is shown in the third panel. The response of a 
second infant studied after hysterotomy also is shown 
in this panel. A composite of the responses of the three 
newborn monkeys that were.born vaginally after spon- 
taneous labor is shown in the fourth panel. It can be 
seen that responses of newborn animals born following 
spontaneous labor and delivery are markedly greater 
than both those of the fetuses in utero and those of the 
newborn animals: delivered by hysterotomy- Ti to 
labor. 

In vitro studies. À com posi! te illustration of the mean 

fetal and definitive zone DHAS responses of the fetal 
adrenal glands superfused with ACTH is presented in 
Fig. 4A. The curve of the mean superfusion data from 
the control fetal adrenal minced preparations super- 
fused with’ buffer alone also is presented. DHAS con- 
centrations, measured by radioimmunoassay, rose sig- 
nificantly (p < 0.01), from 70.5 + 21.7 at 120 minutes 
to 154 + 22.7 ng. per 100 mg. per milliliter after 90 
minutes of ACTH stimulation in the fetal zone, while 
only a small rise, from 21 + 12 to 36 + 6, was seen in 
the definitive zone." No rise or fall. was seen in the con- 
trol tissue superfused with buffer alone. In contrast, 
cortisol levels measured by radioimmunoassay, illus- 
trated in Fig. 4B, rose significantly (p< 0.01) from 
1:25.27 10:20] 6 9. 2 ng. per 100 mg. per milliliter in 
the definitive zone after ACTH simulation while. no 
2.9 to 10.2 + 3.5) was seen in the. fetal 
zone. 


Comment 


The increasing levels of cortisol sar the end of 
gestation in the fetal rhesus monkey demonstrated in 


this study parallel the increasing concentrations of cor- 


tisol in the amniotic fluid of the pregnant rhesus 
monkey reported by Patrick and co-workers." A simi- 
lar pattern of i increasing plasma coricentrations. of cor- 
tisol with advancing gestational age is seen in the 
human fetus at the end of gestation. W hether- these 
rising concentrations of cortisol herald, and in some 
way are involved i in, xn initiation of labor remains to be 
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ACTH 


Fig. 3. Plasma cortisol measurements in fetal and newborn rhesus monkeys challenged with 0.5 LU. 
of ACTH. Responses of two monkeys studied within 24 hour before and immediately after spon- 
taneous delivery are shown in the two panels on the left. The response of a third monkey, studied 
before and after hysterotomy performed prior to the onset of spontaneous labor, is shown in the 
third panel. This panel also shows the response of another monkey of the same gestational age 
studied after hysterotomy. A composite of the responses of the newborn monkeys that were born 
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Fig. 4A. DHAS responses to ACTH in the separated fetal and 
definitive zones of the rhesus monkey fetal adrenal gland 
studied in a superfusion system. Curve of data from fetal 
adrenal minced preparations to which no ACTH was added is 
shown for comparison. 


ascertained. It is of interest in this regard that labor in 
the monkey fetus, ás in the human subject, is accom- 
panied by high levels of cortisol in the fetal circulation, 
as seen in Fig. 1. 

Perhaps related to this question are the responses of 
the fetus and newborn animal to challenges with 
-ACTH. In a previous study,® we found that only two of 
seven fetuses challenged with bolus injections of the 
same dose of ACTH used in the present studies (0.5 
I.U.) demonstrated a rise in cortisol, and tliese were the 
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Fig. 4B. Cortisol, responses to ACTH in the separated fetal 
and definitive zones of the rhesus monkey fetal adrenal gland 
studied in a superfusion system. . ; 


two oldest fetuses studied. It may or may not be coinci- 
dence that, in the two fetuses i in the present study that 
demonstrated a rise in cortisol in response to ACTH 
injections, spontaneous labor ensued within 24 hours. 
In contrast, labor did not occur in the pregnancy in 
which the fetus did not demonstrate a cortisol response 


to ACTH and in which hysterotomy was performed 


prior to the onset of labor. It is of interest that, in the 
human subject, cord blood ievels of cortisol at term 


are higher in infants delivered after the spontaneous 


onset of labor than in those delivered after induced 


"labor or after elective cesarean section.” 


Kittinger. and colleagues? demonstrated in vitro that 
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the monkey fetal adrenal gland produces cortisol and 
responds to ACTH in the latter part of pregnancy. 
ACTH also has been shown to stimulate fetal adrenal 
cortisol output in a short-term in vivo experiment dur- 
ing the last third of pregnancy.'* However, it was noted 
that, despite the increase in cortisol measured in the 
adrenal vein, no significant change in cortisol concen- 
tration was seen in the peripheral circulation. These 
findings are consonant with our data and suggest a 
limited capacity of the fetal adrenal gland in utero to 
secrete cortisol in.the amounts required to produce a 
cliange in peripheral concentrations until close to term. 
More recently, Novy” has reported increases in cortisol 
levels following ACTH stimulation of the monkey fetus 
in utero, with the use of concentrations that were ten- 
fold those administered in the present experiments 
and ápproximately 100 times those present in the fetal 
circulation. i 

As can be seen, all of the newborn. animals demon- 
strated increases in cortisol in response to ACTH. The 


responses of the newborn animals that were born fol- . 


lowing spontaneous labor were greater than that of the 
newborn animal delivered by hysterotomy prior to the 
onset of labor. The question arises as to the cause of the 
increased capacity, of the adrenal to respond to ACTH 
after birth. Among the possible factors involved in this 
change zre: (1) the role of the placenta in metabolizing 
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Discussion E 
DR. HOWARD L. JUDD, Los Angeles, California. This 
paper concerns the efforts of Dr. Jaffe and his associ- 
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cortisol; (2) alterations in the metabolic pathways, 
clearance, and degradation of ACTH and/or cortisol in 
the fetus versus the newborn animal; ($! a placental 
factor, which may act upon the adrenal itself and affect 
its ability to respond to ACTH; (4) late maturational 
changes in the adrenal gland. Current work in this lab- 
oratory is designed to study some of these factors. 
While we have found cortisol to be the major product 
of the definitive (adult) zone of the human fetal adre- 
nal gland, DHAS is the major product of the fetal 
zone.? In the first half of gestation, production of each 
of these steroids can be stimulated in vitro by ACTH.? 
Thus, our present finding of ACTH stimulation of 
DHAS production by the fetal zone of the monkey ad- 
renal in late gestátion and cortisol production by the 
definitive zone is seen to have its counterpart in the 
human adrenal earlier in pregnancy, although concen- 
trations of DHAS are lower in the monkey than in the 
human subject. The observation of DHAS and cortisol 
responses to ACTH, coupled with the similarity of pat- 
terns of circulating cortisol concentrations in the mon- 


‘key and human fetus, suggests that study of the rhesus 


monkey fetus may furnish useful insights into human 


' fetal adrenal regulation and function and into endo- 


crine events in late gestation—a period during which 
physiologic studies in the human fetus are seldom 
possible. 
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ates to define fetal cortisol metabolism in one of the 
subhuman primates. The importance of this work is 
the following. It has been proposed that fetal cortisol , 
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metabolism plays a key role in the initiation of parturi- 
tion in domestic animals such as sheep.! One of the 
critical observations supporting this hypothesis is the 
finding that fetal cortisol levels rise significantly during 
the four to five days just prior to parturition in animals 
with long-term catheterization.” The origin of this rise 


is thought to be the fetal adrenal gland, since there is > 


minimal transfer of cortisol across the ovine placenta.? 
In.man and nonhuman primates, a rise in the cir- 
culating level of fetal cortisol just prior to parturition 


has not been clearly established. The present studies . 


are an attempt to examine fetal adrenal metabolism 
during late gestation. Tbe in vivo studies were per- 
formed in monkeys with long-term catheterization. 
The use of this type of animal model is of extreme 
importance since Kittinger and associates* have shown 
distortion of fetal cortisol levels in animals studied for a 
short time after surgical manipulation.‘ 

Dr. Jaffe reported three separate studies. In the first 
. study he examined morning cortisol levels in fetuses 
between 130 and 154 days gestation. He reported 
higher fetal cortisol levels after than before 150 days’ 
gestation. This is in agreement with amniotic fluid cor- 
tisol concentrations reported in rhesus monkeys by 
Patrick and associates? and reported in the plasma of 
fetal baboons by Oakley. My concerns with this study 
are twofold. First, was this difference seen within sev- 
eral animals or was it only an observation based on the 
levels seen in some animals sampled before as com- 
pared to some sampled after 150 days’ gestation. The 
use of the nonpaired t test and the differences in the 
number of animals comprising each gestational age 
group suggest the latter may have been the case. Dr. 


Jaffe presents only one animal in detail. This monkey - 


was sampled several times before but only one time 
after 150 days gestation. Thus, the rise of cortisol in 
this monkey after 150 days 1s somewhat tenuous. Sec- 
ond, were the higher levels observed after 150. days’ 
gestation possibly related to stress secondary to either 
early parturition or long-term cannulation? No infor- 
mation is given relating these late pregnancy levels to 
subsequent labor. Did Dr. Jaffe and his associates have 
any recordings of uterine activity to be sure that the 
higher levels after 150 days did not reflect early par- 
turition? Does he have data to show the animal prep- 
arations were not deteriorating after prolonged cathe- 
terization and thus the animals were stressed secondary 
to this? P 
The second study evaluated the effect of an intrave- 
nous bolus injection of 0.5 I.U. of ACTH on fetal and 
neonatal cortisol levels. Only three fetuses were stud- 
ied, with two responding and one not responding. The 
lack of a uniform response in a small number of ani- 
mals makes these results difficult to interpret. The 
greater response of cortisol in the newborn animals as 
compared to the fetuses is also difficult to interpret. As 


pointed out by Dr. Jaffe, there are several possible ex- . 


planations for this observation besides late matura- 


tional changes of the fetal adrenal to account for the . 
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increased cortisol responses in the newborn animals. 
The third study examined the response of DHAS 
and cortisol secretion to the superfusion of minced 
preparations of the fetal and definitive zones of the 
fetal adrenal gland with ACTH. ACTH was observed 
to increase DHAS secretion by the fetal but not the 
definitive zone of the adrenal gland, suggesting that 
ACTH plays a role in fetal adrenal androgen secretion 
in monkeys. This is not surprising since Walsh and 
Novy’ showed significant rises.of estrone and estradiol 
following fetal ACTH infusions in conjunction with 
maternal dexamethasone infusions in rhesus monkeys. 
I have one question concerning this study. Winters and 
associates® proposed that fetal prolactin may play a role 
in the production of steroids by the fetal zone of the 
adrenal gland in human subjects. Since Dr. Jaffe has 
slightly more than a passing interest in prolactin 
metabolism, does he have any information about the 
response of the fetal adrenal of the monkey to super- 


‘fusion with prolactin? 


Finally, I would like to commend Dr. Jaffe for these 
studies. His group and that of Dr. Novy, who is also a 
guest at this meeting, represent two of the principal 
attempts to define fetal adrenal activity in monkeys 
with long-term catheterization. These types of studies 
are very difficult to perform but are absolutely neces- 
sary if the role of the fetal adrenal in primate parturi- 
tion is going to be defined. 
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DR. ROBERT C. GOODLIN, Davis, California. There is 


.'one experiment of nature that demonstrates to me that 


the fetal adrenal is nonessential to the development of 
the fetus and has nothing to do witk the onset of labor. 
There are now a number of cases in which a nor- 
mocephalic infant has been born with congenital ab- 
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sence of the pituitary. These cases come to :he atten- 
tion of the pediatrician because the infants lie unless 
they are treated for adrenal failure: 

In the four cases with which I am familiar, the new- 
born infants appeared relatively normal and were born 
at term. If correct therapy for adrenal failure had been 
instituted, they probably would have survived for a 
postmature examination. There was adrenal atrophy. 

There are at least five other cases descrioed in the 
literature and in only, one of these was the- infant 


postmature. So it seems to me at least. that there is . 


evidence from this experiment of nature that the fetal 


adrenal is really a nonessential organ during in utero : 


life despite its large size. 


Dr. JAFFE (Closing). Dr. Judd’s comments and ques- 


tions point out the need for more experiments with the 
in vivo studies, particularly the ACTH chaLenge. I will 
deal with specific questions. 


1. When the data from individual animals were ex- 
amined, a rise of cortisol was.noted after 150 days, as - 


was also seen in the composite. 


2. In regard to whether those preparations were de- 


teriorating and, therefore, the rise in cortisol repre- 
sented stress, we performed frequent measurements of 


Po;, Pcos, pH, base excess; and monitorinz of the fetal 


. cardiogram. By all of these criteria, the preparation 
was not deteriorating at the time these measurements 
were made. Whether labor was incipient and the rise 
was because of impending labor, in some cf them at the 
end of the sampling period, I am not sure. I suspect 
that in some instances this was the case and this further 


begs the question: "Was the rise in cortisol related to. 


the initiation of labor, or wasit a concomitant of labor?" 
We. do not as yet have the answer tc that crucial 
question. 

3. Dr. Judd mentioned that it was not surprising to 
him that DHAS rose in our in vitro experiments as a 
result of the addition of ACTH, because earlier studies, 
when the fetal adrenal glands were. stimulated, dem- 


onstrated that.DHAS rose in response to ACTH. I 


would agree with him that this was not -00 surprising. 
The point was that this was an isolated fetal zone; I 
think these experiments demonstrate that it is the fetal 
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zone.which is the major source of the precursor of the 
DHAS for later conversion to estrogen, whereas when 
the whole adrenal is studied one does not know in 
which compartment this is taking place. I think it is of 
more than passing interest that the fetal zone gradually 


. atrophies and is gone in the human baby in the first 


year of life as it is in the monkey. Therefore, I think 
our understanding of the separate controls of these two 
zones is pertinent. 

4. Dr. Judd alluded to our interest in prolactin and 
mentioned the studies of Winters and his colleagues 
who have suggested that prolactin may play a role in 


.the regulation of the fetal adrenal gland. We did mea- 


sure’ prolactin in the same samples in which we mea- 


. sured cortisol and found that prolactin also rises to- 
: ward the end of gestation. Exactly what its role is in 


adrenal regulation still 1s not clear. 

5. Finally, I do not have an answer to Dr. Goodlin's 
Ja concerning congenital pituitary deficiency in 
infants born at term. It would be of interest whether a 
similar situation might obtain in other species known to 


be dependent upon the fetal adrenal for the initiation 


of labor. 

In a study to be published, we found that whereas 
ACTH is the regulator of the fetal adrenal gland dur- 
ing the second half of gestation, human chorionic 
gonadotropin (hCG) participates in that regulation at 
least during the first half of gestation. We propose 
that this may be the reason that anencephalic fetuses 
have a fairly normal adrenal during the first half of 
gestation and an atrophied adrenal during the second 
half. That is, there may be a switch in regulation, and 
hCG may, in part, regulate fetal adrenal activity in the 
first half of pregnancy, and ACTH may subsume this 
function in the second half. Perhaps there are other 
tropic hormones, placental in origin, which can take 
over some of the pituitary regulatory functions—a 
fail-safe mechanism which would permit the adrenal to 


function in the second half of pregnancy. . 


' Therefore, we must consider all tropic hormones, of 
both pituitary and placental origin, in regard to the 
factors that regulate the adrenal and hence ay be 
involved i in the initiation of labor. 
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. One of the most important aspects of successful. : A. Ideally, an appointment should be made for 


diaphragm usage on a continuing basis is the” , ^ — , the patient to return in one week with the dia- 
amount of success of frustration the woman expe-" -phragm in place to ascertain whether or not she 
"riences at her first trial insertion. Therefcre, itis; . . has been inserting the diaphragm properly. At this - 
"very important that adequate time for teaching be. | time any problems encountered during the 

given at the initial office visit. Here are enswers — : _. week can be discussed and, where e adjust- . 

to some physician-posed questions on instructing _ .. ments made. 


_ the patient to use the E d | p ou (s ; 
| Q. What special instructions, if any, should be 


` 
* 


e Is it beneficial to have the woman go > `. ^ giventothe patiatur i 
. through all the steps of insertion herself. including A | | i i 
application of the spermicidal agent on the ` e e Many dom feel the patient should be told 
diaphragm? , — .. - (^5 5, ,. to get into the habit of inserting the diaphragrn 

P A l | | |. every night. She must be instructed to leave the 

e Yes. The patient should be made file . * diaphragm in place for six to eight hours after the 
with the proper method of insertion and position- last coital contact. If intercourse does not occur 
ing of the diaphragm. Before insertion, she should . © — within six hours after insertion or if it is repeated 
be taught to apply approximately one c within six hours after insertion, more spermicidal 

. of spermicide spread over the surface o2tliedia- '. . ^ agent must be applied to the diaphragm without 
phragm which will be in contact with -he.cervix ` removing it. Most patients prefer to do this with 
and the rim. After insertion, she shoula be taught: ° an applicator. Until the patient is confident with 
' to reach into the vagina and feel the “front™ . . the proper insertion technique, some physicians 
rim in the notch behind the bone, then trace the _ recommend that the partner use a condom as an 
*back" rim behind it to assure that = zervixds ——- -additional precaution. . 
` covered. | A NE. | 
a Q. Ew should the patient clean the 

e Is it beneficial to scbeduis a. flags visit PIADOREIE 
when the patient seems well able to handle the A E EM 
"Magos d - E Ro» wm o. 2» A e The safest way to clean and preserve the: 
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liaphragm is by washing it carefully with a mild 
oap and water, gently drying i it, and replacing 
tin the compact when not in use. 


e Should the woman or her partner feel the 
liaphragm during sexual intercourse? 


Á. No. Neither she nor her partner should feel 
Ke diaphragm if it fits properly and is in its 
ippropriate position. Properly placed, it should 
aot interfere with the sexual pleasure of either 
jartrier. 

The Ortho ALL-FLEX* Vaginal Diaphragm 
vith ORTHO-GYNOL* Contraceptive Jelly— 
ogether a safe, effective barrier to conception for 


he patient who can't or won't use the pill or the ` 


UD. 


2rtho All-Flex is designed to provide comfort 

«nd reliability and to meet the highest esthetic 
tandards. You can give it to your patients with 
onfidence because it's a method that is rarely 
ontraindicated. 


Irtho All-Flex Diaphragms are made of highest- 
quality, long-lasting latex. Ortho- Gynol 
sontraceptive Jelly and Ortho-Creme have been 
specially formulated for use with Ortho 
Kiaphragms. 





Consider the advantages of prescribing the Ortho 
All-Flex Diaphragm and Ortho-Gynol Jelly when 
you and your patient decide on the diaphragm 
and jelly method of conception control. 


if you would like a professional fitting-ring set and 
fitting-procedure brochure, please contact your 
Ortho representative. Remember, to afford maxi- 
mum protection, the Ortho All-Flex Diaphragm 
and Ortho-Gynol Contraceptive Jelly or Ortho- 
Creme must be used according to directions. 


a safe and sound barrier 


Ortho All-Flex’ 
diaphragm 


& Ortho-Gynol 


contraceptive jelly 
or Ortho-Creme 


Ortho Pharmaceutical Corporation 
NU 






Raritan, New Jersey 08369 
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When you must take quality for granted... 
Whatever the requirements of the procedure, we have the 
hysterectomy forceps to help. Established patterns, properly 
made for both vaginal and abdominal approaches—and more 
of them from which to select. Several widely used types are 
shown here. We have others, too, and invite your inquiries. 
Every instrument carries the V. Mueller guarantee. 
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Stage Il endometrial c carcinoma: Two 


modalities of treatment 


WILFREDO HERNANDEZ, M.D. 
JAMES F. NOLAN, M.D. 

C: PAUL MORROW, M.D. 
PAUL H. JERNSTROM, M.D. 
Los Angeles, uias 


Forty-five cases of Stage il endometrial cancer are analyzed with i regard to histologic grade, 
therapy, site of recurrence, survival, and cause of death. This group represents 5 per cent 
of all endometrial cancer patients registered at the Southern California Cancer Center from: 
1954.to 1974. Thirty-two (71.2 per cent) were classifi ed as poorly differentiated tumors. A 

 sighificant analysis of survival data comparing the 26 patients treated by RT alone, and 17 
patients managed by surgery and RT, could not be obtained because of the small number . 
of patients. However, the frequency of residual tumor in the uterus and intraperitoneal 
recurrence in the RT only group suggests that RT plus surgery should provide a better 
survival than RT alone. (AM. J. OBsTET. GYNECOL. 131: 171, 1978.) 
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ADENOCARCINOMA. corpus et collum (Stage II, 


FIGO) is à disease entity which fortunately is rare, but — 


has been associated with poor over-all end results. 
Presently there is no real consensus as to its proper 
management for several reasons. The first is that mány 
of these patients have constitutional disorders which 
make miodifications in treatment schemes quite fre- 
quent anid necessary. Another reason for variations in 
management plans is related to divergent philosophies 
based on the life history of the disease. In the past it 
was considered that if the tumor involved the en- 
docervix, the same lymphatics and paths of spread 
were at risk as with squamous-cell carcinoma, and 
therefore these patients should be treated with radical 
radiation therapy (RT) and the addition of simple hys- 
terectomy might be deleterious. Such a procedure was 


thought fraught with the danger of « opening tissue . 


planes to tumor spread or subjecting the tumor bed to 


trauma which might lead to severe postsurgical im- 


pairment of healing. On the other hand, there has been 
the impression that endometrial cancer which has in- 
vaded the myometrium may not be completely de- 
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stroyed by RT alone. In such instances it may be reacti- 
vated after a period of time and result in recurrence 
and intra~abdominal spread. For this reason most pa- 
tients with endometrial cancer are treated with com- 
bined therapy whenever possible in more recent years. 
With these problems in mind, a review of the experi- 
ence at the Southern California Cancer Center with 
Stage II adenocarcinoma of the uterine corpus has 
been carried out. 


Materials and methods 

This is.a retrospective study of all patients with clini- 
cal Stage II endometrial cancer registered at the 
Southern California Cancer Centér from January, 
1954, through December, 1974. Follow-up data were 
available from the Cancer Center Tumor Re gistry. The 


FIGO clinical stage? was detezmined by chart review 


with special emphasis on the initial physical examina- 


‘tion, operative findings, and pathology reports. Cervi- 


cal involvement was assessed by all available evidence 
including cervical punch biopsy, endocervical curet- 
tage, gross examination of the cervix, and the pathol- 
ogy of the hysterectomy specimens. No patient was 
excluded from this study if at the time of surgery the 
malignancy was found to be more advanced than Stage 


' II. Two treatment groups were identified: RT alone 


and RT plus surgery. For intracavitary therapy 
Heyman capsules and the Nolan applicator were used 
either alone.or in combination. The dose given ranged 
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Table I. Distribution of patients in 'present': series 
by age and treatment method (adenocarcinoma: of 
the corpus uteri, Stage Il, Southern California | 
Cancer Center, 1954 to 1974) a oh ee 


ore 
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Table II. Distribution of complications to treatment 
by organ system in relation to treatment methods 
(adenocarcinomia of the corpus uteri; Stagé II, 
Southern California ‘Cancer Center, 1954 to 1974) 
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Table IL. Distribution of avecimers showing ^ 
residual tumor in the patients treated by combined 

therapy’ (adenocarcinoma of the’ ‘corpus iiteri, Stage l 
II, Southern Eon Cancer Center, 1954: to 1974) ` 
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"beet 3,000 and 8, 600 mg. net ‘hour. In the. preop- 
` erative RT group the intracavitary therapy preceded. 
the. surgery by 4 to.8 weeks. For external irradiation . 
cobalt-60 or a 2 Mev. Van de Graaff x-ray generator 
was employed to deliver from 3,200 to 5,400 rads to the 
, midplane of thie pelvis through | 15 by 15 cm. anterior 
and _posterior parallel opposing portals. The depth of 
uterine muscle i invasion and.extrauterine spread, were 
- evaluated: by review of the histopathology in the hys- 
^ terectomy group. All pathology was reviewed by one of 


= the authors (P. T3. Histologic grading was assigned aes 


cording to the nee recommendations.” est ug 


Results 
Of. 893 women with endometria cancer. seeri at this 


3 


.. institution during the 20 year study period, 45 (5 per 
cent) were considered in Stage II (Stage I,.72.2 per 
' cent; Stage II1,.18 per cent, and Stage IV,4.8 per cént). 


. All Stage II patients , had adenocarcinomas, two with 
“malignant squamous élements (adenosquamóus | cár- 
cinoma) and two with a benign-appearing squamous 
, component (adenócánthoma). Three cases (6.6 per 
- cent). were considered to be Grade L lesions, 10 (22.2 
~per cent) Grade II, and 32 (71.2 per cent) were poorly 
- differentiated or Grade III adenocarcinomas. Two pa- 
. tients were excluded: one refused all treatment and is 
. lost to follow-tip; the. second 'excluded patient died of . 
sepsis before treatment was instituted. = 

. Clinical data: There is a marked. difference i in the ' 
age distribution i in the two treatment groups (Table I). 
Of the RI group, 88 per cent were between 61 and 90 
years of age, cómpared with 41 per cent of the combi- 
‘nation treatment. ‘group. 


^ 


E 
E - 


Treatment. Ín the RT group two patients Kowd 
intr acavitary radium only, two external radiation only, 


>and the remaining 22. patients received a combination: 


Of i intracavitary ‘and external RT. Among the patients 
receiving combination therapy; ; six had preopérative 
radium only, two. received postoperative external RT 
_ only, and nine received preoperative arid ; postoperative 
RES Seven of the 17 patients in this group underwent a 
"simple hysteréctomy with bilateral salpingo-oophorec- 


. tomy, 10 had an extended simple “hysterectomy and’ 


bilateral oophorectomy, and one’ patient had, in addi- 


~ tion, a bilateral pelvic lymphadenectomy: As far as- 


. complications related. to the treatment are' concerned, 
. both groups had similar complicatións éxcept for those 
| involving the respiratory, tract, which were seen more 
frequently in the combination- ‘therapy. group (Table 


.ID.: None of the: patients received prophyacie 


: heparinization. : 
Ten of 15 patients who received preoperative RT. 
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‘Table IV. Tabulation of patients: in the determinate Soap ien by. Bidoia alone i in relation.to early 
or late treatment failure according to amount-of treatment, follow- -up.status, and site of recurrence 
faornocarcnoma of the corpus uteri, Stage II, Southern California Cancer Center, 1954 to 1974) 


Incomplete Rx, early 
failure, «2 yr. 


Complete Rx, early |. 
failure «2 yr. 


Complete Rx, late ' 
failure, 2 yr. or 
"more 
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had residual disease at tthe time of surgéry. Of the 10: 
patients with residual disease, the tumor was judged to : 


be viable in six (Table III). The two patients who had . 
postoperative RT only were found to have disease lo- . : 
cated in the endometrium, ape extension into the " 


myometrium. 


Survival. In the RT group nine died of their malig- `+- 
nancy and one patient died. of ruptured diverticulitis , 
but with evidence of tumor (Table IV). Six patients , 


died. without evidence of.tumor, and 10 patients were | 
alive 5 years after treatment. Of the nine patients dying 
of cancer, three developed intestinal obstruction sec- 
ondary to-intraperitoneal carcinomatosis at 37, 5l,and: 
53 months after therapy. ‘Three additional patients . 
died with intraperitoneal disease ‘at 12,.13; and 18: 
months after treatment. In the combination therapy .. 
group only 11 of the 17 patients were eligible for 5 year. 
survival analysis. Fight were living and free-of disease 
at 5 years; three were dead of their malignancy. Two of : 
six patients in the combination group with less than 5 
years’ follow-up have recurrent disease:at 12 and 14 


. months (one patient has lung metastasis and the second _ 
one has lung and bone metastasis) after therapy, and 


four are living and well.. Twò patients with Grade I 
lesions, one- in each treatment. group, have survived . 
without evidence of disease for at least 5 years. 
Location of disease at the time of death. Summing 
up clinical and autopsy data, the most frequent sites of ' 


tumor at the time of recurrence or death were the . 
uterus, lungs, peritoneal cavity, bones, and lymph ° 


nodes. Two of the four patients dying with the disease 


following combination therapy.had autopsies, and six . 


of the nine patients dying of recurrence following RT 


only underwent autopsy. Together, 50 per cent of all. 


dead patients (with or without tumor) underwent an. 
autopsy. All patients dying wita intraperitoneal disease 
. belonged to the RT group only. There was persistent 
or recurrent carcinoma in the üterus in all six cases in 


which ua d disease. was found. 


Comment _ 

. Perhaps one cannot expect the retrospective analysis 
of a small group of patients with such diverse clinical 
characteristics to delineate the problem in question. 


"^ However, this experience is available and the effort 


seems proper in order to evaluate what little informa- 
tion may be forthcoming. The over-all success rate in 


„the small series is ata respectable level, but only a study 


of the failures will cast illumination upon the probable 


| preferable inanagement methods. 


' The most striking finding cf this study is the dispar-. 
ity in the two treatment groups regarding the incidence 
of intraperitoneal recurrence. Six of 26 patients un- 
dergoing RT only for Stage lI adenocarcinoma of the 


endometrium developed intraperitoneal recurrence: 


compared with 0 of 18 patients in the RT plus hysterec- 
tomy group. To be sure, these groups are not entirely. 


. comparable; the RT group is much older and has been 


followed longer. Nevertheless, the association of the 
unexpected incidence of intraperitoneal recurrence in 


-which every patient had also persistent or recurrent 


disease in the uterus supports the practice of hysterec- 
tomy as an integral part of the treatment plan for Stage 


` II endometrial carcinoma. All cases of intraperitoneal 
recurrence associated with intestinal obstruction ap- 
peared 37 or more months after treatment, which 


seems too long to accept that.the peritoneal seeding was 
present at the time of treatment. The most likely ex- 
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Fig. 1. Graphic representation of actuarial survival in terms of time in follow-up for patients in entire 
group and by treatment method (Adenocarcinoma of the corpus uteri, Stage II, Southern California 


Cancer Center, 1954 to 1974). 


planation for this is the growth of- persistent in- 
trauterine disease which eventually penetrates the 
serosa of the uterus, resulting in peritoneal surface 
spread. | s 
The most frequent reasons given for medical in- 
operability in the RT only group were advanced age, 
obesity, diabetes, and hypertension. However, at least 
six patents did not have hysterectomy because the re- 
sponsible physicians believed that hysterectomy was not 
indicated in the management of Stage II endometrial 
carcinoma. These physicians believed that involvement 
of the cervix is a contraindication to hysterectomy; as in 
the case of primary cervical carcinoma, because of the 
risk of cutting through tumor in the paracervical tissue 
and spreading the disease. The spread pattern of en- 
dometrial carcinoma when it involves the cervix is 


morphologically quite different from that of primary: 
cervical carcinoma and seldom produces local exten- 


sion into the parametrium. Considering this and the 
effect of preoperative irradiation on the paracervical 
tissues, fear of cutting through tumor with adjuvant 


A 
` 


hysterectomy does not seem to be a reasonable con-. 
traindication to combined therapy. 

"The crude survival figures for the RT only group (55 
per cent) and the combination therapy group (70 per: 


'cent) are comparable to results generally reported in 


the literature for Stage I] endometrial carcinoma? * 
(See actuarial survival in Fig. 1.) With over 70 per cent 


‘of the patients in this category having Grade III le- 


sions, it appears that extension of the endometrial car- 
cinoma to the cervix is a weak influence on survival. 


The expected survival of Stage I, Grade III cases is 


probably similar to that achieved: in this group of pa- 
tients with Stage II adenocarcinomas.’ 

‘The management of Stage II adenocarcinoma of the 
endometrium should include preoperative RT, both 
external and intracavitary applications. A simple, hys- 
terectomy and bilateral salpingo-oophorectomy should. 
be undertaken in every patient deemed to be a rea- 
sonably good operative risk. There is no reason to be- . 


lieve that an extended or radical hysterectomy will add 


to the survival of these patients, but may increase the 


Volume 131 
Number 2 


morbidity. The failure to eradicate uterine carcinoma 
with RT only is probably because the disease has pene- 
trated the myometrium, which may be undertreated in 
the irradiation of the endometrial cavity. 

Those patients considered medically inoperable and 
treated by RT alone have a relatively good prognosis. It 
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is recommended that whole pelvis and intracavitary 
therapy be used, depending upon the patient’s medical 
condition. A curettage can be performed in 12 weeks 
after therapy, and if the disease is found to be persis- , 
tent, then reassessment of the patient for hysterectomy 
or adjuvant chemotherapy can be made at that time. 
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Discussion. 


DR. CHARLES E. MCLENNAN, Stanford, California. 
Dr. Nolan has reviewed the records of.26 women who 
were irradiated in various ways and 17 others who re- 

ceived radiation but also had their uteri removed. He 
^ was impressed by the frequency of residual uterine 
cancer and intraperitoneal recurrence in those receiv- 
ing radiation alone, and concludes that radiation plus 
hysterectomy will provide the optimum survival rate. 

Over 30 years ago I described the results of treating 
endometrial cancer at the University of Minnesota 
Hospitals. There too, as in Los Angeles, poor results 
followed the use of radium and x-ray alone. But good 
results followed hysterectomy, with or without preop- 
erative or postoperative irradiation. A protocol provid- 
ing routinely for full radiation plus hysterectomy was 
abandoned after a trial of 2 years because of unaccept- 
able morbidity and mortality rates, and because only 
half the patients were suitable candidates for the entire 


program. The others had cardiovascular disease, ' 
diabetes, obesity, other pelvic tumors, obvious metas- ` 


tases, adverse reactions to radiation, and so forth. 
Before treating a presumed Stage II tumor one 
ought to be absolutely certain that the cancer involves 
the cervix. Frequently this is not easy to do. For exam- 
ple, in a recent report from Memorial Hospital in New 


York, 66 of 90 tumors were assigned to Stage II only on ` 


the basis of occult tumor found microscopically in the 
hysterectomy specimen. Cervical involvement, whether 
gross or occult, was a consistent indicator of ex- 
trauterine spread and poor prognosis. No method of 
therapy at Memorial proved superior, and it was con- 
cluded that the pathologic findings, rather than the 
method of treatment, accounted for the poor survival 
rate. 

Therefore, I endorse wholeheartedly Dr. Nolan's 
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suggestion that endometrial cancer is an indication for 
hysterectomy. But I would sav again, as I have so often 
in the past, that removal of the uterus should be the 
hrst item in any treatment program. Routine preop- 
erative radiation is of no demonstrable value for a great 


. many patients, especially those with metastases outside 


the field of treatment, or with tumors that will not 
promptly yield to radiotherzpy. I prefer to learn the 
whole story as soon as possible—not 2 months after the 


initial encounter. A limited amount of tidying up with 


radiotherapy and chemotherapy may perhaps be worth 
the effort, expense, and discomfort, but I suspect the 
verdict for most victims of this disease is fairly obvious 
in the operating suite, or in the surgical pathology lab- 
oratory. .. f 

Finally, let me point out yet another time that the 
thoroughly controlled and overwhelmingly convincing 
study of the value, if any, of preoperative radiation for’ 
endometrial cancer, irrespective of its clinical stage, has 
not yet been published.. If and when done properly, 
this will not be easily nor speedily accomplished, but 
the need for it seems all too obvious. 

DR. NOLAN (Closing). After having given similar pa- 
pers to the same audience vith the same discussant so 
many times, I have a feeling of déja vu. It is a comfort- 
able feeling that things happen the way you expected 
they would. 

I still feel that if radiation is any good, the best time 
to give it is when the God-given radium applicator is 
still maintained in situ, so that a better job can be done, 
rather than trying to do it after that organ has been 
removed. We still do not have all the answers and 


_ perhaps within the next 20 years when we can report 


80 patients we may have a little more information. It 
does take quite a time to collect such information. 


Massive peripheral giant-cell reparative granuloma of the 
jaw: A pregnancy dependent tumor 


JAMES C. CAILLOUETTE, M.D. 
NABILE MATTAR, M.D. 


Pasadena, Califorma 


The case of a pregnant patient with giant-cell granuloma is presented. Differential diagnosis 


and treatment are discussed.and the literature is reviewed. (AM. J. OBsTET. GYNECOL. 131: 


176, 1978.) 


GIANT-CELL granuloma (giant-cell reparative granu- 
loma) is a debatable nonneoplastic growth that can in- 
volve either gingival tooth-bearing tissues; jawbone, or 
both. A review of the literature supports the view that it 
is not'a neoplasm (giant-cell tumor) and that it re- 
sponds to appropriate treatment. ™® 1° This report 
concerns itself with the case of a young pregnant 
patient who presented with a lesion of the gingiva of 
the lower jaw. Surgical pathology reports revealed this 
to be a giant-cell granuloma. A case is made for this 
growth being enhanced by the diminished immune re- 
sponse and hormone changes associated with preg- 
nancy. 


Case history 


C. G. was first seen as a new obstetric patient on. 


February 17, 1976. She was 21 years of age, gravida 1, 
para 0. Her last menstrual period began on August 28, 
1975. She was a well-developed, well-nourished woman 
who weighed 16244 pounds and was 5 feet 7% inches in 
height. Her blood pressure was 130/80 mm..Hg. On 
abdominal examination, the uterine fundus was 23 cm. 
above the symphysis. Fetal heart tones were 144 beats 
per minute in the right lower quadrant. Pelvic exàm- 
ination was unremarkable. ' 
On March 31 the patient stated that she had noted a 
small swelling on the lateral gingiva on the left. Noted 
was a soft swelling of the gingiva beneath the first 
molar on the left. T'his was nontender ànd measured 
approximately 1 by 14% by 1 cm. There was no evidence 


of inflammation and there was no adenopathy. The. 


gingiva in other areas appeared normal. The patient 


felt well. She was referred to a surgical oncologist for - 


evaluation. 
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- Two weeks later the growth had become extremely 
large, measuring approximately 6 by 9 by 5 cm. with 
foci of necrosis. Again she was referred to a surgical 
oncologist, who observed her until referring her to an 
oral surgeon. l f 

The patient was seen for routine prenatal visits on 
May 10 and May 17. All obstetric findings were normal. 
The growth of the lesion during this brief interval was 
logarithmic and the patient was unable to close her 
mouth or eat. She was admitted to tlie hospital on May 
17; a preoperative radiograph of the right and left 
mandible showed a large soft tissue swelling adjacent to 
the body of the left mandible. There was an underlying 
lytic bone defect measuring 2 cm. in diameter in the 
region of the root of the left two premolars, extending 
posteriorly to the 6 year molar. The usual laboratory 
studies including complete blood count, urinalysis, and 
pertinent enzymes were all within normal range. 

On May 18 an operation was performed under seda- 
tion and local anesthesia. A full-thickness mucoperi- 
osteal flap was elevated. Teeth Nos. 19, 20, and 21 were 
extracted to facilitate curette removal of the tumor. 
The tumor involved the mandibular canal and curet- 
tage necessitated the sacrificing of the inferior alveolar 
nerve. The patient and her fetus tolerated the opera- 
tion well. The surgical pathology diagnosis vas "giant- 
cell reparative granuloma of the left lower jaw." 

By the evening of the second postoperative day it 
became apparent to all consulting physicians that there 
was more swelling of the surgical site than could be 
accounted for by edema or hematoma. Once again the 
theory that the tumor might be pregnancy dependent 
was expressed. Because of what seemed to be apparent 
regrowth of tumor after only 2 days, it was decided to 
terminate-the pregnancy. Examination of the patient 
revealed an undilated, uneffaced, posterior cervix, 
with the head at a minus 2 station. The patient was at 
38 weeks’ gestation by dates. The consensus was to de- 
liver the patient by cesarean section. This was done on 


` May 22. Cesarean section was performed and an ap- 


parently normal female infant weighing 7 pounds, 8 
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ounces was brought fortli. The palier?" was observed 
during her postoperative course by all consulting phy- 
sicians. Within 24 hours following her delivery, all ob- 
servers agreed that there was a dramatic regression of 
the perimandibular swelling. The patient continued to 
do extremely well and was discharged on the fifth post- 
operative day. One week following discharge from the 
hospital the patient was seen for her first postoperative 
office visit. There was no palpable lesion in the mouth 
and there was only a moderate amount of Seng in 
the area of the left mandible. 

She was seen next on June 30. She \ was serfecdy 
normal in all respects. There was no palpable lesion in 
the mouth and the postoperative swelling had com- 
pletely disappeared. 

On July 26, 1976 the patient's mother telephoned to 
state that both she and the patient had noted a small 
swelling at the site of the original lesion. At this point 
the patient was seen by three additional consultants. 
Because of the bizarre nature of the tumor.and the 
presence of a small cervical lymph node, a commando 
operation was proposed. It was decided, however, that 
further studies be done before proceeding with such 
major surgery. She was readmitted to the hospital on 
September 28, 1976. Examination revealed a swelling 
which had a 20 mm. base, stood about 3 mm. above the 
surroundirig tissue, ànd was slightly tender. There was 
no other evidence of abnormality in her oral cavity. 
Palpable in her left midjugular area was a 5 mm. clini- 
cally benign lymph node. On September 29, 1976, an 
incision was placed along the lateral buccal gutter, a 
mucoperiosteal flap was raised, and the mandible was 
exposed. The thickened area as well as the underlying 
mandible were biopsied. The postoperative recovery 
was uneventful. The surgical pathology report stated: 
“(1) Bone from left jaw fibrosis and fatty replacement 
of myeloid spaces. There is no evidence of malig- 
nancy. (2) Fibrosis and chronic inflammatory reaction. 
There is no evidence of malignancy. On review of 
the previous slides there is no evidence in these latest 
biopsies of a reparative granuloma." 


Comment 


The high level of estrogens and gonadotropic hor- 
mones in pregnancy have a positive trophic effect on 
buccal mucosa and augment glycogen deposition in the 
epithelium. The net effect is hyperplasia of the papillae 
and blood vessels causing both hyperplasia and in- 
creased vascularity. This results in a hyperplastic gin- 
givitis in pregnancy. 

The lesion generally known to obstetricians as preg- 
nancy tumior, or giant epulis, is now considered a 
peripheral giant-cell granuloma by many authors.? 
These lesions were previously looked upon as separate 


entities and had many different names, such as fibro- 


epulis, pregnancy epulis, polyp, and epulis fissuratum. 
The nodular change was demonstrated to be hor- 
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mone dependent by Lynn? in a case that he presented 
where a patient developed the lesions while taking 30 
mg. of norethindrone daily. The lesion regressed when 
her self-prescribed therapy was stopped. Regression of 
this nodular, gingival hyperplasia during the post- 
partum period was noted by Flynn and associates.? 

The peripheral giant-cell reparative granuloma can 
be defined as an oral nonneoplastic tumorous prolif 
eration which most frequently involves the gingival 
tooth-bearing areas. It is most probably inflammatory 
and derives its name from the large number of benign 
multinucleated giant cells. There is no marked age 
predilection. Interstitial bleeding is often triggered by 
trauma. Infection is thought to play a part in the 
pathogenesis. The ‘anterior area between the incisor 
and the canine is a favorite site. This is followed by the 
premolar and molar lesions, respectively. The granu- 
loma is often seen as a predunculated or rarely sessile 
growth. It is usually dark red or dark brown and rarely 
exceeds 4 mm. in diameter. The mucosa may be either 
intact or ulcerated. It is usually painless and the man- 
dibular mucosa is slightly more affected than that of 
the maxilla. 

Microscopicallv, it shows mar ked cellularity, high mi- 
totic activity in the connective tissue elements, 
inflammatory cells, vasoformative elements, and a vary- 
ing number of benign cells. The giant cells show a vary- 
ing number of vesicular nuclei and prominent nucleoli. 
Occasionally they possess a large number of nuclei. 
The giant cells are usually randomly located, but their 
occasional intimate position adjacent to capillaries and 
foci of hemorrhage is well known.’ 

A good history and physical examination are manda- 
tory. X-ray studies should be routine and biopsies must 
be performed. Differentiaiion of the granuloma from a 
host oF oral lesions ranging from odontogenic cysts to 
malignant growth may be difficult. Some of the lesions 
which might be seen include the following. 

Pyogenic granuloma. Grossly this lesion may simulate 
pregnancy epulis except for an increased tendency to 
bleed. Histopathologically, the lesion is richly vascular, 
simulating a hemangioma with inflammatory cells. A 
characteristic feature is that the covering epithelium 
almost meets at the base. Diagnosis may not always be 
made with certainty on either clinical or histologic 
basis. The simularity to Eyperplastic gingivitis of preg- 
nancy is well established.* 

Brown tumor. This is the bony lesion of hyper- 
parathyroidism. The brown tumor should always be 
considered. Serum calctum.and phosphorus should al- 
ways be obtained and repeated as necessary to establish 
a pattern. The lesion may simulate giant-cell granu- 
loma both clinically and pathologically. One should 
have a strong index of suspicion if the patient is older, 
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if the maxilla or facial bones or both are. the sites of the. 


involvement, or if the tumor recurs: There is the com- 

. mon x-ray finding of a diffuse or focal rarefaction of 
the mandible and maxilla, with thinning or even disap 

pearance of the lamina dura. i 

True giant-cell tumor is an — rare finding. 
The. comparative incidence of this lesion to giant-cell 
reparative granuloma was shown by the Mayo Clinic 
study.* Two cases of giant-cell tumor were seen for 
every 64 cases of giant-cell reparative granuloma. This 
tumor involves both the mandible and maxilla with 
equal frequency. 

The authors recomrhend that every consideration be 
given to the state of immunosuppression that occurs 
during pregüancy and its potential negative effect on a 
concurrent.disease process, whether it be an infection, 
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^ bacterial or viral, or tumor growth, benign « Or malig- 


nant. When the clinician is losing ground in the treat- 
ment of such a problém, termination of the pregnancý 
must be considered and the risk-benefit considerations 
weighed. 

Finally, it is hoped that this Joi will encourage | 
others in the private practice of medicine to respect the 
value of their clinical observations. Clinicians must be 
reminded of the great contribution that such reported 
observations make to improvement in the delivery of 
health care in the real world. 


We are indebted to Dr. W. K. Bullock for his critical 
review. of this paper. His vast experiencé in clinical 


| pathology helped to provide a sharp focus on the im- 


portant issues of this complex problem. 
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Discussion Es | 
DR. CHARLES B. CHAMBERS, Pomona, California. 


This excellent presentation of a peripheral giant-cell ` 


granuloma associated with pregnancy. presents twò 
primary points for discussion: (1) Is this lesion a neo- 
plasm or a chronic inflammatory infiltr ation? (2) Is the 
growth of this lesion enhanced by the pregnancy and, if 
so, why? 

As to the first question, most authors have felt that 


the lesion is an unusual response to some form of local - 


irritátion.'? Shklar and Cataldo! said that the term 
“reparative” granuloma should not be used because the 
reparative nature of the lesion. is not clear. The 
granuloma is rarely recurrent and local excision is the 


advised course of therapy.* * As Dr. Caillouette has’ 


stated, the giant cells have created a large amount of 
histochemical investigation revealing their relationship 
to osteoclasts but to designate the reaction as an osteo- 
clastoma would overemphasize these cells and suggest 
a neoplastic process. Giansanti and Waldron’. have 
stated, "the inference of a traumatic etiology with a 
possible hormonal conditioning factor is tempting." I 
agree with this statement and this is the basis for my 
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discussion of the second question as to the relationship 
to and the enhancement by pregnancy. 

You will notice I said “enhancement” by pregnancy 
rather than a "pregnancy-dependerit" tumor as the 
latter phrase implies an absolute dependence on a spe- 
cific hormonal environment which has not been proved 
in human subjects. The hormonal responsiveness of 
the gingiva’ (increased cellular infiltration and vascu- . 
larity) has long been apparent and has been shown to 
occur both in pregnancy’ and with exogenous pro- 
gestins.* 7 A review of the literature in 1969 of 720 
cases of peripheral giant-cell granuloma revealed that 
where the sex of the patient was recorded 65 per cent 
were female? again‘ suggesting a hormonal rela- 
tionship. 

With the rapid response of the granuloma i in this 
case to the interruption of the pregnancy, whatever 
maternal causative factors were preserit must have dis- 
appeared rapidly from the circulation. The placental 
hormones are quickly metabolized and would fulfill 
this premiise.5 Of course these hormones may cause 
an immunosuppressive response, thereby stimulating 
growth of the lesion. The concept that “blocking an- 
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tibodies" could be present, enhancing the growth of the 


lesion, has yet to be proved, as these have been stated 
not to be a major factor in the prevention of the rejec- 
tion of the fetus as a graft of foreign tissue.? 

Lóe and Silness mentioned one case of “pregnancy 
tumor" in their series with a history of a similar lésion 
at the same site in the preceding pregnancy.’ This 
brings up several questions for Dr. Caillouette to con- 
sider: (1) If the patient were to become pregnant again 


would this lesion recur? At the same site? What would. 


be his' advice concerning future pregnancies? (2) 
Would oral contraceptives be contraindicated due to 
their enhancement of gingival problems? Was the pa- 
tient placed on these post partum? (3) What would 
have been the response of the granuloma to intérrup: 
tion of the pregnancy prior to excision? 
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DR. CAILLOUETTE (Closing). If a patient were to be- 
come pregnant again would this lesion recur? First of 
all, there are no data to answer that question. My opin- 


‘ion is that it probably would not. 


Would oral contraceptives be contraindicated due to 
their enhancement of gingival problems? In my opin- 
ion they would be contraindicated and in this case the 
patient was fitted with a diaphragm. 

What would have been the response to the granu- 
loma through interruption cf pregnancy prior to exci- 
sion? My premise is that it was somehow related to the 
immune mechanism in pregaancy and I would have to 
support my original contention that it probably would 
have become smaller and perhaps even disappeared. 

The first reason that I am presenting this paper is to 
put another case of this rare problem irito the litera- 
ture. This is the largest tumor of its type ever re ported, 
to my knowledge. My second reason is that I am con- 
vinced that there is a significant immune suppression 
during pregnancy. It has been my observation that 
pregnant patients have an inordinate reaction to the 
common infections. Their colds go on forever. We 
know how serious flu can be for the pregnant patient. 
Patients die from the flu in pregnancy. We know how 
serious hepatitis is for pregnant patients. Also we know 
of the accelerated Shwartzman reaction during sreg- 
nancy. So it is my feeling that the pregnant patient 
perhaps could serve as a model for study of the im- 
munosuppressed process, and that it may very well re- 
late to the cancer problem. 
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Immunologic aspects of malignancy 


BERNARD PIROFSKY, M.D. 
Portland, Oregon 


Animal experimental studies and clinical observations closely relate the development and 
course of malignáncy with immune function. The immune apparatus serves as a 
homeostatic system capable of recognizing "self" from “non-self.” Neoplasia is . 
characterized by new surface components against which immune reactivity may be 
directed. Subpopulations of lymphocytes are stimulated by such tumor antigens leading to 
both humoral. and cellular responses. Immunodeficiency, the surveillance role of immune 
responses, and immune competition are intimately concerned with the eventual outcome of 
the malignant state. These concepts are examined as supplying the theoretical background 
for development of new therapeutic procedures. Immunotherapy in the future may offer the 


most effective means of controlling the propiaete state. (AM. J. OBSTET. GYNECOL. 131: 


180, 1978.) 


OVER THE PAST two decades a burst of immunologic 
knowledge has appeared and with it a new science of 
tumor immunology has emerged. The current review 
has been designed to examine some of these newer 
immunologic concepts and their application to malig- 
nancy. Theoretical aspects will be emphasized in order 
` to form the background upon which rational im- 

munologic therapies can be developed. | 


Animal experimentation 

A close relationship between immunologic reactions 
and the development of neóplasia has become appar- 
ent in various experimental animal systems. An inbred 
mouse system, NZB animals, is characterized by the 
genetic inheritance of multiple immune abnormalities.' 
Almost all animals develop autoimmune hemolytic 
anemia, anti-DNA antibodies, and immune complex 
nephritis in a pattern indistinguishable from human 
systemic lupus erythematosus.. In addition, elderly 
NZB mice with the immune defect have a high inci- 
dence. of various reticuloendothelial malignancies.’ 
Similar observations have been made in mouse systems 
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Fig. 1. Morphologic classification of Hodgkin's disease. Re- 
lationship of lymphocyte content to prognosis. 


with transplantation of bone marrow of either parental 
strain into an F, hybrid, when the H, histocompatibility 
locus is crossed.? These animals develop a severe im- 
munologic disease, secondary disease, in a graft vs. host 
(GVH) reaction.: Animals which survive demonstrate a 
high incidence of malignant transformation. When 
transplantation of coisogenic mice across weak his- 
tocompatibility loci is performed, the immune defects 
are less apparent but excess malignant transformation 
still develops.* These sophisticated studies confirm ear- 
lier observations that repetitive immunization of ani- 
mals with antigens such as typhoid vaccine is associated 
with a high incidence of malignancy.? 


Human disease observation 


Similar observations of an interrelationship between 
immunologic events and malignant transformation 
have been made in human disease states. Patients with 
immunodeficiency appear to have a high incidence of 
neoplasia.’ This is prominent in subjects with infantile 
x-linked and common variable agammaglobulinemia, 
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Abnormal function 
Self recognized as foreign 


Autoimmune diseases 


Transplant rejection 


Fig. 2. Immune reactivity as a function of self recognition. 


ataxia telangiectasia, the Wiscott-Aldrich syndrome, , 


and combined immunodeficiency Disease. There is 
some suggestion that disease or iatrogenically induced 
immunodeficiency may also lead to the development of 
neoplasia. The high incidence of malignancy in post- 
kidney transplant recipients has been suggested as a 
sequela of immunosuppression.® The significance of 
this observation 1s still unclear. There is no evidence 
that immunosuppression in medical cases leads to a 
similar increase in neoplasia. In addition, it now ap- 
pears that anephric patients maintained on chronic 
dialysis, without transplantation or drug-induced im- 
munosuppression, also have a high incidence of malig- 
nancy.? Several experimental studies directly relate the 
level of immune function to the state of malignancy. It 
has been noted that patients with malignancy and a 
decreased cellular immune capacity have a higher rate 
of metastasis than similar patients with normal immune 
function. : 

This interrelationship has most commonly been ob- 
served in reticuloendothelial malignancies. Patients 
with lymphomas and leukemia frequently demonstrate 
immune aberrations." ! Autoimmune hemolytic 
anemia and thrombocytopenia are particularly com- 
mon, with a 25 per cent incidence of such autoimmune 
disease in chronic lymphocytic leukemia." In addition, 
agammaglobulinemia is not unusual in this malignant 
disease. Hodgkin’s disease also illustrates this interre- 
lationship. Activity of the disease frequently correlates 
with depression of cellular immunity.? The patient 
with Hodgkin's disease can exhibit an anergic state, 
prolongation of skin grafts, diminished phytohemag- 
glutinin, mixed lymphocyte culture responses, and a 
resistance to transfer factor. In contrast, antibody for- 
mation may be completely normal. The immunologic 


correlation is even apparent on morphologic grounds, - 


Tumors rich in lymphocytes (diffuse lymphocyte type) 
have an-excellent prognosis. Tumors characterized by 
diffuse fibrosis and lymphocyte depletion generally 
disseminate widely and patients have poor survival or 
inadequate therapeutic responses. The lymphocytes 
present in the tumor are assumed to be capable of in- 
ducing immune reactions directed against tumor cells. 
Fig. 1 illustrates this relationship. 
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Humoral immunity Cellular immunity 


Fig. 3. Current concept of humoral and cellular immune 
reactivity. 


Immunologic reactivity 


In order to fully explore the interrelationship be- 
tween malignancy and immune function, it is necessary 
to briefly examine our current understanding of im- 
mune reactivity. Crucial to this review is the concept 
that immune function is a critical homeostatic mecha- 
nism whose primary functior. appears to be the recog- 
nition of “self” and "non-self" in a biologic sense. Nor- 
mal immune function, both cesirable and undesirable, 
is observed in immunizaticn, allergic disease, and 
transplantation rejection. If the recognition mecha- 
nism is disturbed, autoimmune disease and/or malig- 
nancy can appear. Fig. 2 illustrates this proposal. Cen- 
tral to this concept is the assumption that malignancy 
generally results in the creation of new materials on the 
surface of the abnormal cell. These tumor antigens are 
capable of being recognized as "non-self" by the im- 
mune apparatus. 

When substances are recognized as “non-self,” or not 
recognized as "self," a series of events are initiated 
which involve three major subpopulations of hemo- 
poietic cells.'* !5 One subpopulation of lymphocytes, B 


lymphocytes, are programmed by the foreign material 
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Fig. 4. The GVH et: of malignancy. 
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Fig. 5. The blocking antibody or tumor enhancement concept 
of malignancy. 


and proliferate vigorously to produce a large number 
of daughter cells similarly programmed; this is consid- 
ered a clone of sensitized cells. Some of these cells dif- 
ferentiate into short-lived plasma -cells which actively 
produce immunoglobulins (antibodies) capable of re- 
acting with the foreign material with specificity of vary- 
` ing degrees. This constitutes the humoral immune re- 
sponse. A second ‘subpopulation of lymphocytes: are 
similarly programmed by the foreign material. These 


cells either have been derived from the thymus gland, 


have passed through the thymus gland, or have been 
acted on. by a hormone, thymosin, secreted- by the 


thymus gland. They are termed T or thymic-depen- - 


dent lymphocytes. They actively proliferate, creating a 


done of daughter cells similarly sensitized by the . 


foreign substance. Such cells do not differentiate into 
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plasma cells or produce antibody. In contrast to B lym- 
phocytes they release a series of soluble mediators, the 
lymphokines, when they contract the sensitizing for- ` 
eign material. If the foreign material is bound to cells 
Or tissues, cytotoxicity occurs from the action of such 
"killer T cells." Fig. 5 presents this concept of immune 
reactivity. 

"This pretty two-arm concept of immune rne vi 
has been, eroded and expanded as additional data ac- 
cumulates. A cell critical to these reactions appears to 
be the monocyte/macrophage.'* In some fashion this 


cell appears necessary to turn on, focus, augment, or 


modulate T lymphocyte. activity and possibly B lym- 
phocyte function. A probable mechanism of action in- 


volves contact with B lymphocyte and subpopulations 


of T lymphocytes. Of great importance are functionally 
different T lymphocytes. Some T lymphocytes appear 
to stimulate B cell activity and are termed T helper 
lymphocytes." Other T lymphocytes depress B cell 
function.and are identified as T suppressor lympho- 
cytes. 38 It is now apparent that we cannot view the T 
and ' B lymphocyte immune responses as separate 
events. Rather, subpopulations of lymphocytes and 
macrophages modulate and control these events, per- 
mitting the immune apparatus to function efficiently. 
The kinetics of these cellular activities must still be de- 
lineated. On the basis of the above information, three 
major concepts have emerged relating malignancy to 
immune function. 


aici vs. host (GVH) reactions 


The intimate relationship between reticuloendothe- 
lial neoplasia and immune aberrations has stimulated 


_the GVH malignancy concept.!?7?! In this mechanism 


mutation of immunologically competent cells results in 
the leukemias and lymphomas. As part of the malig- 
nant process, self-recognition is lost but immunologic 
function may be retained. Accordingly, two popula- 
tions. of immunologically competent cells exist, similar 
to a bone marrow transplant. The malignant popula- 
tion no longer recognizes “self” and initiates a series of 
immunologic reactions against the host's own tissues in 
a GVH syndrome, leading to the characteristic clinical 


‘and laboratory findings of reticuloendothelial neopla- 


sia. The normal immunocompetent cell population rec- 
ognizes the malignant cell as foreign and attempts to 
destroy such tissue. The kinetics of cell growth of these 
two populations determine the progression or remis- 
sion. of the malignant process. Fig. 4 outlines the 
theorized mechanism. Although this concept is satisfy- 
ing and explains observed phenomena it is limited to 
hematologic malignancies and is not applicable as an 
inclusive theory of malignancy. 
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The surveillance concept 


Many investigators have noted a relationship be- 
tween immunodepression and the development of 
malignancy. Burnet? incorporated these varied obser- 
vations within the concept of immune surveillance. 
This theory suggests that a major role of immune 
function is the recognition and rejection of neoplasia 
developing in a host. Itis assured that somatic mutation 
occurs with some frequency in all vertebrates. Such 
neoplastic cells are characterized by new surface mate- 


rials termed tumor antigens. Normal immune function | 


recognizes such cells as non-self through its tumor 
antigen. Accordingly, the immune apparatus supplies a 
population of wandering cells capable of identifying 
and destroying malignant cells as they appear. Within 
this view, the development of clinical malignancy sug- 
gests failure of immune function. 

Support for this theory has been supplied by a high 
incidence of malignancy observed in patients or animal 
models with immunodeficiency.” ?* In addition, iat- 
rogenic immunodepression was suggested as being on- 
cogenic on the basis of increased neoplasia in patients 
undergoing renal transplantation.’ In recent years this 
theory has been challenged. There is evidence that 
chronic renal failure without immunosuppression 
therapy also has a high incidence of neoplasia.? Animal 
studies indicate that drug-induced immunosuppres- 
sion is not oncogenic but may increase the spread of 
established neoplasia.” An increasing number of in- 
vestigators have found the surveillance concept unac- 
ceptable.” 

Although the exact role of immunodeficiency i in in- 
ducing or affecting established malignancy is not clear, 
the surveillance concept is useful. An excellent exam- 
ple is choriocarcinoma, one of the most rapidly spread- 
ing malignancies. The neoplastic tissue is fetal in origin 
and should be recognized by the immune apparatus as 
foreign and rejected. It may be postulated that his- 
tocompatibility antigens are not exposed on the sur- 
face, similar to normal trophoblast tissue; this probably 
permits pregnancy to persist as the immune apparatus 
is unable to recognize or destroy such tissue. Chorio- 
carcinoma, accordingly, would induce little if any im- 
munologic stimuli capable of inhibiting tumor growth, 
leading to rapid metastatic disease. It may well escape 
the surveillance mechanism. 


immune competition theory 


This concept is dependent on the development of 
tumor antigens on the surface of malignant cells. Such 
antigens are capable of stimulating both T and B lym- 
phocyte immune responses. Antibodies produced by B 
cell activation and directed against the tumor antigen 
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are capable of fixing to and binding these tumor anti- 
gen receptor sites. In a simi.ar fashion sensitized killer 
T lymphocytes are produced and are able to release 
various lymphokines upon exposure to the tumor anti- 
gen. It has been suggested that the antibodies may not 
be cytotoxic, whereas killer T lymphocyte products in- 
duce tumor cell death. Accordingly, antibodies pro- 
duced.against tumor antigens may bind available anti- 
gen receptor sites preventing T4ymphocyte activation. 
The B cell product can function as a blocking anubody 
and actually protect the tumor from the destructive 
action of killer T cells. With this postulate tumor surviv- 
al, progression, stability, or resolution depends on the 
kinetics of B and T lymphocyte growth and their rela- 
tive capability of interacting with the tumor antigen 
The postulated mechanism is summarized in Fig. 5. 
The demonstration of blocking factors and killer T 
lymphocytes in both human and animal neoplasia lends 
support to this theory: However, the emphasis on killer 
T cells as the critical cells determining remission or 
relapse or neoplasia may not be valid. An increased 
incidence of malignancy is noted in subjects with 
agammaglobulinemia characterized by a normal T cell 
population and defects in B cells.’ In addition, the 
nude mouse model system, in which there is a congeni- 
tal absence of T cells with normal B cells, does not 
demonstrate a predilection to develop malignancy.?* 


Immunotherapy for malignancy 


The current review suggests that the applicauon of 
immunologic concepts to the diagnosis and control of 
malignancy is pertinent and feasible. Basically we must 
assume that the majority of patients with malignancy 
are capable of destroying or preventing the growth of 
their own tumor by the effective activation of the im- 
mune apparatus. The goal of immunotherapy must 
therefore be to direct or modulate the immune re- 
sponse so as to inhibit or destroy neoplastic cells. Such 
immunotherapy will probably not be useful in eradicat- 
ing.large tumor masses. Rather, the value of im- 


 munotherapy will probably be restricted to activating a 


normal homeostatic meckanism capable of attacking 
residual or newly emerging neoplastic cells. Im- 
munotherapy will therefore not replace our classical 
surgical, radiotherapeutic, and chemotherapeutic ap- 
proaches. However, it offers the potential of correcting 
the major deficiencies of classical therapy by destroying 
small numbers of malignant cells which lead te tumor 
recurrence and metastasis. Current immunologic theo- 
ry suggests various ways to modulate immune activity 
to control neoplastic growth. These can be crudely di- 
vided into stimulatory and inhibitory methods. 
Immunoinhibitory. methods. Immunoglobulin pro- 
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Table I. Immunoinhibitory methods for tumor | 
immunotherapy 





A. Suppression of B lymphocyte cell growth 
1. Anti—B lymphocyte antisera 
2. Anti—plasma cell antisera 
3. Inhibition of T helper cells , 
4. Lymphocyte chalones E 


B. Neutralization or elimination of blocking antibody 
]. Plasmapheresis 
2. Normal serum.IgG feedback 
3. Disulfide reduction of IgM antibody 


Table II. Immunostimulating Te tnods for tumor 
immunotherapy 


A. Supply new population of immunocompetent cells 
l. Transplant of immunocompetent cells 
2. Transplant of HL-A compatible cells sensitized in vitro 
against tumor cells 


B. Stimulation of effector cells—active immunization 
l. Use of purified tumor antigens 
2. Use of nonviable tumor cells ! 
3. Modification of tumor antigen to increase antigenicity 


C. Passive transfer of effector materials 
l. Infusion of lymphokines 
2. Infusior. of messenger RNA 
3. Injection of transfer factor 


D. Non-specific stimulation 
1. DNCB, BCG, and C. Parvum to oo angry T cells 
2, Drugs such as levamisole 
3. Lectin stimulation of T cells 


duction may supply blocking antibodies which protect 
tumor cells from killer T cell action. Accordingly, re- 
duction ‘of B lymphocyte function, inactivation of 
plasma cells, or removal of antibody. may permit more 
. effective T cell inhibition of tumor growth. In order to 
utilize such approaches, selective interference with B 
cell function, while preserving T cell. activity, is re- 
quired. Specific anti-B lymphocyte and/or anti-plasma 
cell antisera could be utilized. Preliminary studies in 
our laboratory do not indicate the feasibility of this 
approach. Although pure B cells or plasma cells have 
been employed for immunization, the resulting anti- 
sera react equally well with T lymphocytes and selective 
adsorption has not been successful in our hands.” 
Drug therapy designed to selectively inhibit B lympho- 
cytes would be equally useful but unfortunately such 
drugs have nat been identified. Oxisuran has been in- 
vestigated as a pure T cell suppressant but conflicting 
results have been obtained and in the human subject it 
is not truly selective in action against T cells.” Direct 


interference with antibody activity may be possible. 


Plasmaphoresis followed by intravenous infusions of 
normal IgG could remove antitumor antibodies and 
restrict their production by a feedback mechanism. 
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IgM tumor antibody.may be inactivated by disulfide 
reduction utilizing drugs such as penicillamine. B cell 
inactivation presumably could be accomplished in an 
indirect fashion. Selective inhibition of T kelper cells 
would have this desired effect. It is apparent that the 
development of rátional inhibitory techniques requires 
selective interference with one subpopulation of lym- 
phocytes without simultaneously inactivating other 
subpopulations. This appears to be a fruitful area for 
future research. The eventual isolation of specific lym- 
phocyte chalones may be a major advance in this direc- 
tion. Table I summarizes these immunoinhibitory 
methods. 

Immunostimulatory methods. Stimulation of the 
immune apparatus and its modulation towerd tumor 
destruction would appear to be a more direct approach 
to tumor control. Multiple procedures have been sug- 
gested. Transplantation of immunocompetent cells 
(bone marrow, thymus gland, fetal liver) to an im- 
munodeficient host with malignancy may be consid- 
ered. This approach is limited and is not broadly appli- 
cable. True immunodeficiency is rare and neoplasia 
uncommon. In addition, the dangers of secondary dis- 
ease severely restrict this technique. Less drastic 
methods should be considered based on the premise 
that the immune apparatus is generally intact in sub- 
jects with neoplasia. Direct stimulation of the immune 
apparatus by supplying either purified tumor antigens 
or nonviable tumor cells is possible. Antigenidty of the 


‘tumor can be increased by modification of the tumor 
. antigen through various procedures. Passive immuni- 


zation may also be considered. In such cases infused, 
specific antibody is employed as a vehicle to deliver 
highly toxic materials (radiation, toxins, chemicals) di- 
rectly to the tumor surface. These methods are limited 
by the unavailable of pur tumor antigen. Accordingly, 
attention has been focused on nonspecific methods of 
stimulating immune reactivity. The use of agents such 
as DNCB,*’ BCG,” and C. parvum illustrate this ap- 
proach. Such materials stimulate specific immune ac- 
tion. In addition, they appear to nonspecifically en- 
hance lymphocyte activity, particularly T cell function. 
An augmented population of activated T cells appear. 
Such “angry” killer T cells may be cytotoxic for the 
tumor. Drugs may accomplish the same effect. Levam- 
isole is an example of this class and is under detailed 
investigation.? Nonspecific immunotherapy may be 
possible through utilization of the effector molecule 
resulting from T cell activity. A large number of such 
lymphokines have been identified. Characterization 
and production of such materials could make available 
a number of reagents cytotoxic for tumors. Transfer 
factor appears to be a special form of lymphocyte 
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product.* With this material it is possible to program 
or direct T lymphocytes of a recipient to induce lym- 
phokine production after exposure to antigens against 
which the donor has been sensitized. RNA messages 
may possibly be transferred in the same manner. Vari- 
ous plant lecüns are mitogenic for lymphocyte sub- 
populations. Phytohemagglutinin stimulates T' cell 
replication and pokeweed mitogen B cell blast trans- 
formation. Application of these reagents to immu- 
notherapy has not as yet been successful. The various 
immunostimulatory techniques are presented in 
Table II. 


Comment 


This brief review identifies a large area of fruitful 
therapeutic developments designed to control the 
malignant process. Before the full potential of im- 
munologic manipulation of neoplasia can be realized 
several things must be accomplished. These include: 
(1) an understanding of the interrelationship and 
kinetics of action of subpopulations of lymphocytes and 
macrophages in initiating the various forms of immune 
reactivity, (2) isolation and characterization of tumor 
antigens, (3) delineation of the specific immune status 
of the various tumors in order to determine the desired 
direction of augmented immune function to control 
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such tumors, (4) identification and characterization of 
the lymphokines and their mode of effecting cytotox- 
icity of tumor cells, and (5) the development of specific 
drugs and methods designed to selectively augment or 
restrict the various components of immune reactivity. 

We can anticipate that in the future the optimum 
pathway of immune action directed against a tumor 
will be understood and the specific characteristics of 
individual malignancies as they relate to immune func- 
tion will be identified. Armed with such information it 
should be possible to selectively modulate immune re- 
sponses, turning on certain components and turning 
off others, in order to obtain an optimum therapeutic 
response against the malignant cell. This use of the 
host's own directed homeostatic mechamsm offers the 
potential to finally eradicate the last malignant cell, 
after classical therapies have debulked the tumer, lead- 
ing to a true cure of the malignant state. It should be 
emphasized that knowledge gained by successfully ac- 
complishing these goals will simultaneously lead to 
major therapeutic advances in other areas. The infor- 
mation and methods developed will advance transplan- 
tation to a viable therapeutic tool and possibly supply 
therapeutic control of a large numer of medical im- 
munologically mediated diseases. 
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The randomized management of 


term frank breech presentation: 
Vaginal delivery vs. cesarean. section 
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EDWARD J. QUILLIGAN, M.D. 
Los Angeles, California . 


A prospective study of the Nurses of term frank breech presentation is currently 
ongoing at LAC-USC Medical Center. To date, 57 patients have been randomized to an 
elective cesarean section group and 70 to a vaginal delivery group. Of the 70 patients 
selected for vaginal delivery, 35 had one or more inadequate pelvic measurements by x-ray 
pelvimetry and were scheduled for indicated cesarean section. Of the remaining 35 patients 
in this group, 30 delivered vaginally without perinatal death. Two of the infants, however, 
sustained brachial plexus injuries. Of the 57 patients scheduled, 55 underwent elective 
cesarean section: There were no maternal deaths, but 20 (36. 4 per cent) patients 
experienced morbidity and 5 (9.1 per cent) patients experienced intraoperative . 
complications. Based on the data accumulated to date, it Seems reasonable to allow . 
vaginal delivery in carefully selected cases of term frarik breech arm 
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WHEN COMPARED to cephalic presentation, vaginal 
delivery for fetuses in breech presentation is associated 
with considerably higher rates of perinatal morbidity 


and death"? Although increased rates of prematu- - 


rity’ * * and congenital anomalies» 9 found in breech 


presentation account for much of this perinatal loss, . 
whén these factors are excluded, the perinatal mortal-. 
ity rate for breech remains three to four times that of 


the vertex.” > 7 Special problems related to vaginal 


breech delivery, such as increased rates of umbilical ' 


cord accidents, traumatic birth injuries, and difficult 
delivery of the unmolded after-coming head account 
for the principal causes of this increase in morbidity 
and death® * * in the multipara as well as the primi- 
gravida, !? ' | 
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Table I. X-ray pelvimetry, minimal measurements 


“Pelvic plane — — Cm. 
Inlet? ` l 
Transverse C . 115 
AP o— i 10.5 
Midpelvis: 
Transverse 10.0 
A-P . 115 





Because these hazards to the breech infant can be 
avoided by cesarean section, many authorities have ad- 
vocated more frequent utilization of cesarean section in 
the management of breech presentations." > & 718 [n 
addition, ‘cesarean section has been reported as the 
treatment of choice in cases involving hyperextension 


‘of the fetal head,'® 2° pelvic contracture,” and fetuses 


estimated to weigh in excess of 8.5 pounds.” Maternal 
morbidity and death from cesarean section, '* 23 how- 
ever, have prevented most investigators from recom- 
mending cesarean sections for all breech deliveries. - 
Over the past decade, cesarean section has played an 
increasingly more prominent role in the management 
of breech presentation, but to date a controlled, pro- 


0002-9378/78/02131-0186$01.00/0 © 1978 The C. V. Mosby Co. 


* 


Volume 131 


Breech presentation— vaginal delivery vs. cesarean section 187 
Number 2 : : 


Table II. Estimated fetal weight compared to actual birth weight 














Elective Inadequate pelvime- l 
de en delivery Failed labor, 
cesarean 


section, mean 


cesarean section try, cesarean section 


No. of patients 30. 5 5 

Estimated fetal weight (Gm. ) 3,168 |. 84] $072 283 3,216 338 3,050 

Actual birth weight (Gm.) ' 3,347 ` 565 3,273 396 3,144 510 3,349 

Estimated fetal weight minus —179 392 -86 344 85.5 , 440 =229 
actual birth weight 

Maximum estimate over birth 651 578 880 525 
weight (Gm.) ` 

Maximum estimate under birth 1,022 730 949 1,200 


weight (Gm.) 


*'Two patients delivered vaginally excluded. 
f Three patients delivered vaginally excluded. 


spective study to determine the effect of the route of 
delivery on maternal as wel! as infant outcome in 
breech presentation has not been reported. 

In July, 1975, a prospective study of the effect of the 
delivery route on maternal and infant outcome in the 
term frank breech presentation was initiated at LAC- 
USC Medical Center. This paper represents a prelimi- 
naiy report of this study. 


Method of study 


Patients presenting to the labor ward at Women’s 
Hospital with singleton frank breech presentations at 
36 weeks or more of gestational age, an estimated fetal 
weight between 2,500 and 3,800 grams, and cervical 
dilatation of 7 cm. or less were considered for study. 
An abdominal x-ray was performed to confirm fetal 
presentation. If hyperextension of the fetal head or 
evidence of fetal skeletal congenital anomalies were 
noted on x-ray, the patient was excluded from study. 


Also excluded from study were elderly primigravidas, 


patients with obstetric indications for cesarean section, 
Class B-F diabetes mellitus, floating station, involuntary 
infertility, pelvic contracture by previous x-ray pel- 
vimetry, or history of previous difficult or traumatic 
delivery. 

From each patient who fulfilled the study criteria 
and wished to participate, informed consent was ob- 
tained and the patient was placed by random selection 
into either a vagna, delivery or elective cesarean sec- 
tion group. 

X-ray pelvimetry, according to the ‘Colcher-Suss- 
man? method, was obtained on all patients placed in 
the vaginal delivery group. If all pelvimetry mea- 
surements were adequate (Table I), labor was allowed 
to continue. If one or more measurements of the pelvic 
inlet or midpelvis were inadequate, the patient was 
placed on the operative schedule and delivered by ce- 


Table III. Results of X-ray pelvimetry 


i | No. of patients 


All measurements adequate 35 
One measurement contracted. 
Inlet 
Transverse, <11.5 cm. 
A-P, «10.5 cm. 
Midpelvis 
Transverse, «10.0 cm. 
A-P, «11.5 cm. | 
Two measurements contracted 
Three measurements contracted 
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sarean section under the supervision of the senior 
obstetric resident. 

Patients with adequate pelvimetry were monitored 
throughout labor for fetal heart rate and uterine con- 
tractions and delivered by either the senior obstetric 
resident or an assistant resident under the direct 
supervision of the senior resident. 

For patients allowed to labor, there were two indica- 
tions for oxytocin augmentation of labor: (1) pro- 


- longed latent phase, defined as 10 or^ more hours in 


primigravidas and 6 or more hours in multigravidas 
and (2) protracted active-phase dilatation,” defined by 


‘a maximum slope of cervical dilatation in the active 


phase of less than 1.2 cm. per hour in primigravidas, 
1.5 cm. per hour in multigravidas and associated with 
infrequent and irregular uterine contractions. 

Oxytocin induction of labor was permitted only in 
cases of premature rupture of membranes, not in 
labor, with the fetus engaged in the maternal pelvis. 
Whenever utilized, oxytocin was administered in dilute 
solution by a continuous intravenous infusion method. 

Patients randomized to elective cesarean section were 
placed on the operative schedule and delivered by ce- 
sarean section under the direct supervision of the 
senior obstetric resident. 
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Table IV. Patients not delivering oe to m Missus 










Selected 


route of delivery 
Cesarean section Vaginal 3,875 2 
Cesarean section Vaginal ‘3,410 10 2 2 
Vaginal* Vaginal . 8,060 9 2 2 
Vaginal* Vaginal ' 2,840 8 3 41 
Vaginal* Vaginal 2,080 9 2 2 


* Inadequate x-ray pelvimetry. 
{Suspected meconium aspiration syndrome. 


Table V. Study group ` 










| Elective 
cesarean section 


Inadequate pelvime- 
V aginal cast try, cesarean section 


Failed labor, 
c2sareamn 
section, mean 





No. of patients a 55* 32t 5 
Primigravida i 31 1 1 l 21 3 
Multigravida 24 ^ 19 11 2 

Age (yr.) 23.1 3.97 25.3 6.0 23.4 6.3 - 24.2 

Parity 0.84 1.26 1.80 2.20 1.16 2.27. 1.8 

Gestational age (wk.) 39.4 1.90 39.4 2.01 38.3 6.89 39.2 

Birth weight (Gm.) 3,347 565 3,273 396 |. 8,144 510 3,349 

Estimated blood loss at delivery 815 l 355 a 653 - 840 
(c.c.) | 

Maternal hospital stay (days) 5.9 5 6.8 5.8 

Infant hospital stay (days) 5.9 9 6.9 6.0 





*'Two patients delivered vaginally excluded. 
T Three patients delivered vaginally excluded. 


Table-VI. Immediate infant outcome, 5 minute 
Apgar score 






Apgar score 





Patient group 


Results. 


From July, 1975, to August, 1977, 127 patients were 
included in the study. Seventy patients (55 per cent) 
were randomized to the vaginal delivery group and 57 
(45 per cent) to the elective cesarean section group. 


Cesarean section |^— 55 0 l 54 There were 35 primigravidas and 35 multigravidas in 
Mic amen 2 i ; 2: the vaginal group and 32 primigravidas and 25 multi- 
gu ee ? gravidas in the cesarean section group. 

Failed labor, cesarean section 5 0 0 5 In the vaginal group, six patients were delivered .of 


At the time of vaginal.delivery or.cesarean section, 
accurate Apgar scores and birth weights were assigned 
to all study infants by nursing personnel in attendance. 
Estimated blood loss was recorded by the anesthetist in 
attendance, and an immediate evaluation of each neo- 
nate was performed by pediatric interns or residents. 

Whenever possible, the umbilicus to mouth delivery 
time was recorded for each infant delivered vaginally, 
and cord blood samples were obtained from all study 
` patients for acid-base analysis. 

Immediate maternal and infant outcomes for all 
study patients were obtained by careful chart review up 
to the time of hospital discharge. 


infants weighing less than 2,500 grams, the smallest 
infant weighing 2, 100 grams, and six patients were 
delivered of infants weighing more than 3,800 grams, 
the largest infant weighing 4,200 grams. In the cesar- 
ean section group of 57 patients, two were delivered of 
infants weighing less than 2,500 grams (2,800 and 
2,400 grams, respectively) and:13 patients were deliv- 
ered of infants weighing over 3,800 grams, the largest 
infant weighing 4,580 grams. In general, the mean es- 
timated fetal weight in both groups compared fa- 
vorably with the mean.actual birth weight (Table II). 
Of the 70 patients randomized to vaginal delivery, 35 
(50 per cent) had one or more contracted mea- 
surements on x-ray pelvimetry (Table III». Thirty- -two 
of these patients were delivered by cesarean section. 
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Table VII. Neonatal outcome (congenital anomalies excluded) 







Infant hospital stay 








Study group (days) 
Cesarean section 2,840 Hypothermia 6t 
Vaginal delivery ^ M 3,030 —  Erb's palsy - 2 

P 3,300 Erb's palsy 3 
M 4,000 Meconium aspiration 4 
P 3,100 Hyperbilirubinemia 4 
M 2,270 Mild RDS Š ll 
Neonatal sepsis 
Hyperbilirubmemia 
Inadequate pelvimetry, 32 M . 2,100 Mild RDS 13 
cesarean section |». ABO incompatibility 
P 2,730 Osteomyelitis (left femur) 32 
Hyperbilirubinemia 
Failed labor, cesarean 5 M 4,200 Hypoglycemia . 81 
section P 3,450 Hypoglycemia | 01 
Sepsis 
*M = Multigravida, P = Primigravida. 
t Infant held until mother discharged. 
Three multiparous patients progressed rapidly in labor Table VIII. Maternal morbidity 


and were delivered vaginally before cesarean section 
could be performed (Table IV). The additional 35 pa- 
tients in this group had adequate pelvimetry and were 
allowed to labor. Thirty patients were delivered vagi- 
nally. Five patients were delivered by cesarean section, 
four for failure to progress in labor and one for acute 












Failed 
labor, 
cesarean 
section 


Inadequate 
pelvimetry, 
cesarean 
section 









fetal distress. These five patients comprised the failed is ae 1 E 
labor-cesarean section group. Endometritis 4 l 10 0 
Of the 57 patients in the elective cesarean section s dE 
group, one primigravida and one multigravida pro- Endomemus4 0 0 l 0 
gressed rapidly in labor and delivered vaginally while wound in- , 
awaiting surgery (Table IV). Fifty-five were delivered . WO cia i = A " 
by cesarean section. Urinary tract in- l 0 2 0 
The characteristics of each group of patients studied fection 
are contained in Table V. E : : : x 
Partial breech extraction was the method of delivery. ias 
for 29 of the 30 patients in the vaginally delivered 
group and for the five patients delivered out of the 
study protocol. One patient underwent a controlled injuries (Table VII). There were no vaginal or cervical 
spontaneous delivery. Piper forceps were utilized in 12 lacerations in this group. 
of the 30 patients in the study protocol and in two of Oxytocin was administered by continuous intrave-, 
the five patients delivered outside the protocol. In the nous infusion pump to 12 of the 30 vaginal deliveriesin 
35 cases delivered vaginally, 21 deliveries were per- the protocol. Five patients, four multigravidas and one 
formed under pudendal block anesthesia, one under primigravida, received oxytocin augmentation for 
continuous epidural block, and five under combined prolonged latent phase of labor. Three primigravidas 
pudendal and general anesthesia. Two patients re- ^ received augmentation of labor for protracted active- 
ceived only general anesthesia; for delivery of phase cervical dilatation. In two patients, one primi- 
the after-coming head and six patients required no ^ gravida and one multigravida, labor was induced for 
anesthesia. premature rupture of membranes. In two multigrav- 
Three of the 30 vaginal breech deliveries in the study idas, originally diagnosed as cephalic presentations, 
protocol were complicated by the presence of a nuchal labor was induced electively in one and for pre- 


arm. Two of these infants sustained brachial plexus eclampsia in the other. They were randomized to the 
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5 MINUTE APGAR SCORE 


May 15, 1978 
Am. J. Obstet. Gynecol. 


€ NORMAL INFANTS 

A MECQNIUM ASPIRATION 
O DOWN'S SYNDROME 

O NARCOTIZED INFANT 
* ERB'S PALSY 





G „15 30 45 60 75 80 


120 — 135 150 .165 180 . 195 210 
TIME IN SECONDS | | 


Fig. 1. es to moun delivery time vs. 5 minute Apgar score. 


vaginal delivery group after T iad been estab- 


lished, and, the diagnosis of frank breech presentation 


was confirmed by x-ray. 

Among the four patients UN to vaginal de- 
livery but undergoing cesarean section for failure to 
progress in labor, three patients received oxytocin, two 
primigravidas treated for protracted active-phase of 
labor and one multigravida treated for prolonged 
latent phase of labor. 


. There were no maternal or infant ODIUM re- 


lated to oxytocin administration. 

Anesthesia for the 92 patients delivered by cesarean 
section consisted of a general anesthetic in 68 cases (74 
per cent); lumbar epidural anesthetic in 12 cases (13 
per cent), and lumbar subarachnoid anesthetic in 12 
cases (13 per cent). There was one anesthesia compli- 
cation in the 127 study patients. One patient undergo- 
ing cesarean:section because of inadequate pelvimetry 
developed grand mal seizures during the. administra- 
tion of a lumbar epidural anesthetic. Cesarean section 
proceeded under general anesthesia without sequelae 
to either mother or infant. 

Immediate infant outcome for each group was de- 
termined by the 5 minute Apgar scores (Table VI) and 
neonatal outcome (Table VII). ' 

One infant out of 55 in the elective cesarean section 
group had a depressed 5 minute Apgar score (56). 


This infant had an umbilical cord venous blood pH of 


731 at ines: An incidental diagnosis of congenital 


hip dislocation required an arthroplasty at 8 days of 
age. The infant was discharged to his home at 10 days 
of age in satisfactory condition. i 

Three patients in the vaginally delivered group had 
depressed 5 minute Apgar scores (56). One infant was 
diagnosed as having Down's syndrome; the second in- 
fant suffered meconium aspiration and had an umbili- 
cal cord venous blood pH of 7.06 at delivery. This in- 
fant subsequently did well and was discharged to his 
home at 4 days of age. The third infant, with a birth 
weight of 2,270 grams at 36 weeks of gestation, had a _ 
depressed Apgar score secondary to maternal intrapar- 
tum administration of narcotic agents. Umbilical cord 
venous blood pH in this infant was 7.30 at delivery. 
Because of low birth weight, the infant was observed in 
the hospital nursery until discharge at 11 days of age. 
= Umbilicus to mouth delivery times were recorded in 
25 of the 30 infants delivered vaginally.in the study 
protocol. Twenty-two of.the 25 patients had 5 minute 
Apgar scores of 8 or greater, and the umbilicus: to 
mouth delivery times for these infants ranged trom 15 
to 210 seconds (Fig. 1). The three infants with de- 
pressed 5 minute Apgar scores (Table, VI) had umbili- 
cus'to mouth delivery times of 45, 90, and 165 seconds, 
respectively. The five patients in whom no umbilicus to 
mouth delivery time was recorded all had 5 minute 
pee scores of 7 of greater. 
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Table IX. Cesarean section complications 







Estimated | No. of 
blood. loss 


(c.c.) 










Cause 


Study group . of blood loss 


Operative complications 


t = 
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Postoperative 
complications 










` Additional surgery 





Elective cesarean — >3,500 12 Uterineatony Ureteral injury . Hypogastric artery Multiple 
section n ligation ' 
Laceration of hypogastric Cesarean hysterec-. 
vein tomy i 
1,200 - 2 Manual re- Extension of uterine incision Endoparametritis 
. - moval of l . 
placenta 
850 2 l Endoparametritis 
3,200 4  Uterineatony Endoparametritis 
1,300 4 Uterine atony | [n ; 
2,000 2 Extension of uterine incision 
Inadequate pelvi- 725 2 Extension of uterine incision Endoparametritis 
metry, cesar-' 
ean section, j |j 
800 l Bilateral tubal ligation 


Neonatal outcome documented up to the time of in- 
fant discharge from the hospital is listed in Table VII. 
There was no perinatal death. Five of 30 patients were 
delivered vaginally and five of 92 infants delivered by 
cesarean section had some degree of perinatal morbidi- 
ty. The condition of all infants with neonatal morbidity 
cleared by the time of discharge, except for the two 
infants ‘with Erb’s palsy, whose conditions partially re- 
solved by the time of discharge. | 

A total of six infants were delivered with congenital 
anomalies. Four occurred in the elective cesarean sec- 
tion group (two with congenital hip dislocations, one 
with equinovarus, and one with cleft sternum and dis- 
located hip) and two in the vaginal delivery group (one 
with congenital hip dislocation and one with Down's 
syndrome). 

Maternal morbidity for this study is summarized in 
Table VIII. The one patient transfused in the vaginal 
delivery group received one unit of whole blood after 
an estimated blood loss at delivery of 700 c.c. secondary 
to uterine atony. The six patients from the cesarean 
section group and two from the inadequate pelvimetry 
group who received blood transfusions are summa- 
rized in Table IX. 'Three patients in the elective cesar- 
ean section group experienced uterine atony requiring 
multiple transfusions. One of these patients required 
cesarean hysterectomy after failed hypogastric artery 
ligation associated with laceration of the left hypogas- 
tric vein. 


Comment | 


There is little doubt that vaginal delivery for all ` 


breech infants is associated with a considerable peri- 
natal mortality rate. Morgan and Kane,! in a retrospec- 
tive analysis of 16,327 breech births, reported a perina- 


tal mortality rate 5% times that for the entire study 
population of 404,847 deliveries. Todd and Steer,'? in 
an analysis of 1,006 terra breech deliveries, reported a 
perinatal mortality rate of 3.4 per cent. In term frank 
breech presentation, Hall and Kohl and their col- 
leagues? !! documented perinatal mortality rates of 5.7 
per cent in 1956? and 3.2 per cent in 1965.!! When 
cesarean section was utilized in the delivery of term 
breech infants, the perinatal mortality rate dropped to 
0 per cent.” * ™ 17 18 This fact and the desire to avoid 
birth trauma has led investigators to advocate higher 
rates of cesarean section in the management of breech 
presentation. 

In a recent report” from our institution on the man- 
agement of 375 singleton breech deliveries during the 
calendar year 1974, the cesarean section rate for 
breech infants weighing over 1,000 grams at birth was 
67.6 per cent. Although the perinatal mortality rate, 
corrected for stillbirths, lethal congenital anomalies, 
and birth weights «1,000 grams, was 28.6 per 1,000, 
no death in breech infants weighing over 1,900 grams 
was noted in either the cesarean section or vaginal de- 
livery group. In addition, analysis of 5 minute Apgar 
scores demonstrated no significant differences in im- 
mediate outcome between infants delivered vaginally 
and by cesarean section. This study suggested that 
properly selected breech infants could be delivered 
vaginally with: immediate outcomes comparable to 
those found with cesarean section and initiated our 
present prospective study. Thus far, our prospective 
study substantiates the fact that vaginal breech delivery 
can be accomplished in carefully selected cases without 
perinatal death. 

- The breech infant celivered vaginally is also at risk 


for perinatal morbidity.?"7?? Fischer-Rasmussen and 
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Trolle? calculated the incidence of artes of the after- 
coming head as 88 per 1,000 deliveries for the breech 


infant compared to an incidence of shoulder dystocia. 


of 1.5 per 1,000 in vertex presentations. Alexopoulos” 
documented a perinatal morbidity incidence of 16 per 
cent among vaginal breech infants. Much of the 
morbidity was related to birth trauma and anoxia lead- 
ing tó permanent and severe damage to the central 
nervous system. A recent study from Singapore?" re- 
ported an incidence of brachial plexus injury in breech 


deliveries of 24.5 per 1,000 compared to an incidence ` 


of 0.14 per 1,000 in vertex presentations. To avoid this 
increased perinatal morbidity, investigators have advo- 
cated an increased role for cesarean section in breech 
management. 

Cesarean section, however, is not without complica- 


tions. Kaminetsky, in his discussion of the article by` 


Hall and associates," reported a maternal mortality in- 
cidence of 0.43 per cent in patients undergoing cesar- 
ean sections as compared to an incidence of 0.08 per 
cent in patients delivering vaginally. Van Praagh and 
Tovell? also reported three maternal deaths in a study 
of 492 cesarean section patients and an over-all mater- 


nal morbidity rate of 10.4 per cent. Kauppila’? re- 


ported a maternal morbidity rate of 10.4 per cent in 
289 patients undergoing cesarean section for breech 
presentation. 

In our study, 55 patients det elective cesar- 
ean section and 20 (36.4 per cent) experienced 
morbidity (Table VIII). There was no maternal death. 
Six patients in this group received blood transfusions 
and five (9.1 per cent) sustained intraoperative compli- 
cations (Table IX). The patient treated by cesarean hys- 
terectomy for hemorrhage secondary to uterine atony 
sustained additional blood loss due to inadvertent lac- 
eration of the left hypogastric vein during attempted 
bilateral hypogastric artery ligation. In addition, the 


left ureter was inadvertently ligated, and it was 


reimplanted in the bladder. The patient had a 17 day 
hospital course complicated by neurologic sequelae 
secondary to intraoperative trauma to the left sciatic 
and perineal nerves. After initial hospital discharge, 


this patient required two subsequent readmissions, one. 


for left pyelonephritis with septicemia treated success- 
fully with antibiotics and the other for hepatitis related 
to multiple blood transfusions. 

Our study is still in progress, and we expect to study 
more patients and to obtain long-term maternal and 
infant follow-up. However, it seems reasonable at this 
point to state that the maternal morbidity associated 
with elective cesarean section and our ability to deliver 


carefully selected cases of frank breech presentation. 
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vaginally without perinatal death speaks against the 
role of elective cesarean section for all term frank 
breech deliveries. 

In our study, the critical factors in the selection of 
cases for vaginal delivery were the type of breech pre- 
sentation, estimated fetal weight and the adequacy of 
the maternal pelvis: 

The frank breech presentation was selected because 
it is associated with a cord prolapse incidence of 0.5 per 
cent,” % which is similar to that found in cephalic pre- 
sentations. In contrast, the cord prolapse rate in foot- 
ling breech presentation is 15 to 18 per cent! !9 and 4 
to 6 per cent in complete breech presentation.* !! !$ 
There was no cord prolapse i in our prospective study of 
127 patients. 

The estimated fetal weight was limited to between 
2,500 and 3,800 grams to avoid prematurity in infants 
weighing less than 2,500 grams and the risks of birth 
injury associated with breech infants weighing over 
3,800 grams. 

X-ray pelvimetry was utilized to prevent vaginal de- 
livery in a patient with pelvic contracture. The use 
of pelvimetry in the management of breech presenta- 
tion, however, remains controversial. Several investiga- 
tors?'^?' note the inability of pelvimetry measurements 
to select out patients who will have difficulty in labor. 
Other investigators have shown that pelvimetry in the 
management of breech labor does not improve fetal 
outcome? or reduce the incidence of difficult de- 
liveries. Pelvimetry also has its advocates.” '7 2) 3 We 
feel pelvimetry can document pelvic contracture in the 
inlet and midpelvic planes which are most critical to the 
engagement and descent ‘of the unmolded after-com- 
ing head. 

The use of oxytocin in breech presentation is also 
controversial; however, investigators have advocated its 
use.!^ !^ 3 Our study supports the fact that when 
properly administered to patients monitored for fetal 
heart rate and uterine activity, oxytocin is not associ- 
ated with increased risk to mother or infant. 

Two infants in our study sustained brachial plexus 
injuries. In both cases, the injury was associated with | 
difficult delivery secondary to the presence of a nuchal 
arm. In many instances, nuchal arms result when the 
obstetrician, in his haste to deliver a breech, delivers 
the: body too rapidly. Our study documents that 5 
minute Apgar scores of 8 or greater are obtained with 


umbilicus to mouth delivery times of up to 344 minutes. 


Knowing this, it seems reasonable to suggest that if 
obstetricians deliver the body of the fetus, without 
haste, over a 2 to 3 minute period of time, the occur- 
rence of nuchal arms might be diminished, and the 


has 
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infants 5 minute Apgar score “would not be com- 
_ promised: | 


In summary, carefully wicca cases of terin frank : 
breech presentation can;be delivered vaginally without. 
perinatal death. a perinatal morbidity occurs. 


+ 
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. with vaginal breech delivery, the significant maternal 


complications of elective cesarean section make cesar- 


, ean-section. for all term frank breech infants an unat- 


tractive policy. 


th 





REFERENCES © | EM 


1. Morgan, H. S., and Kane, S. H.: An analysis of 16, 327 
breech births, J. A. M. A. 187: 108, 1964. ` 
2. Fischer-Rasmussen; W., and Trolle, D.: Abdominal ver- ` 


sus vaginal delivery in breech, presentation, Acta Obst: 


Gynecol. Scand. 46: 69, 1967. ` 

3. Hall, J. E., and Kohl, S. G.: Breech presentation, AM. qe 
OBSTET. GYNECOL. 72: 977, 1956. l 

4. Moore, W. T., and Steptoe, P. P.: The experience of the 
Johns Hopkins Hospital with breech presenanen: South: 
Med.. J. 36: 295, 1943. 

5. Brenner, W. E., Bruce, R. D., and Hendricks, C. H.: The 
characteristics and perils o£ breech presentation, AM. J- 
OBSTET. GYNECOL. 118: 700, 1974; 

6. Braun, F. H. T. , Jones, K. L., and Smith, D. W.: ieh « 


presentation as an indicator of fetal abnormality, us 


Pediatr. 86: 419, 1975. 

7. Rovinsky, J. J., Miller, J. A., and Kaplan, S.: Management 

-- of breech presentation at term, AM. J. OBSTET. GYNECOL.” 

_ M5: 497, 1973. ; 

8. Pipėr, E. B., and Bachman, C.: The presentation of fetal 

. injuries in breech delivery, J. A.'M. A. 92: 217, 1929.: 

9, Patterson, S. P., Mulliniks, R. C., and Schreier, P. G. 
Breech presentation in the primigravida, AM. J. OBSTET. 

, GYNECOL, 98: 404, 1967. 

10. Minogùe, M.: Vaginal breech delivery i in ipae J. 
Irish Med. Assoc. 67; 117, 1974.. ^ 

1l. Hall, J-E., Kohl, S. G., O'Brien, F., and Ginsberg, M 

. Breech presentation and perinatal mortality, Am. L 
OBSTET. GYNECOL. 91: 665, 1965. ~~ | 

12. Johnson, C. E: Breech presentation at term, AM. ia 
OBSTET. GYNECOL. 106: 865, 1970. 

13. Smith, R. S., and Oldham, R. R.: Breech delivery, T 

. Gynecol 36: 151, 1970. . 

14. Lanka, L. D., and Nelson, H. B.: Breech presentation 
with low fetal mortality—-A comparative study, AM. Je 
OBSTET. GYNECOL. 104: 879, 1969. 

15. Wright, R. C.: Reduction of perinatal mortality. and 
‘morbidity: in breech delivery through routine use of ce- 
sarean section, Obstet. Gynecol. 14: 758, 1959. * 

16. Morley, G. W.: Breech presentation —a [5-year 1 review. 

; Obstet: Gynecol. 30: 745, 1967. 

17. Todd, W. D., and Steer, C. M.: Term breech: Review ob 
1,006 term breech deliveries, Obstet. CynecoL 22: 583,: 
1963. = 

18. Kauppila, O:: The — 2 mortality; in breech deliveries 
and.observations on affecting factors, Acta Obstét. Gyne- 
col. Scand. Suppl. 39, 1975. 

19. Bhagwanani, S. G., Price, H. V., Ene; K. M., and 

Ginz, B: Risks and prevention of oe cord i injury ‘in 


Y 


r 


Discussion. 


DR. KENNETH R. NISWANDER,. uersa Califor- a 
nia. The delivery and management of the breech pre- is 


sentation has changed "dramatically . over the past, 
decade. From 1399 to 1966, in- the dozen: ‘university 


the management of breech pfesentation with hyperex- - 
tension of the fetal head, Am. J. OBSTET. Gynecov. 115: 

, 1159, 1978. i 

20. Caterini, H., et al: Fetal risk in hyperextension of the 
fetal head, AM. J. OBSTET. GYNECOL. 123: 632, 1975. 

21. Beischer, N. A.: Pelvic contraction in breech presentation, 
J. Obstet. Gynaecol. Br. Commonw. 73: 421, 1966. 


i 22, Neilson, D. R.: Management of the large breech infant, 


AM. J. OBSTET. GvNECOL.:107: 345, 1970. 

23. Van Praagh, I. G., and Tovell, H. M. M.: Primary cesar- 
ean section in the multipara, Obstet. Gynecol. 32: 813, 
1968: . 

24. Colcher, A. E., and Sussman, W.: A practical technique 

' for roentgen pelvimetry with a new Positioning. Am. J. 

. : Roentgenol. 51: 207, 1944. 

25. Friedman, E. A.: Patterns of labor as indicators of risk, 

' Clin. Obstet. Gynecol. 16: 172, 1973. 

26. Collea, J. V., Weghorst, G. R., and Paul, R. H.: Singleton 

. breech presentation—one year’s experience, in Man- 
‘druzzato, G. P., and Keller, P. G., editors: Contributions 
to Gynecology and Obstetrics, Vol. 3, The Fetus at Risk, 

' Basel, S. Karger AG, 1977. 

27.: Alexopoulos, K. A.: The importance of breech delivery in 
the pathogenesis of brain damage, Clin. Pediatr, 12: 248, 
1973. 


28. Ralis, R. A.: Birth trauria to muscles in babies born by 


-  breech delivery and its possible fatal consequences, Arch. 
. Dis. Child. 50: 4, 1975. : 

29. Holland, E.: Cranial stress in the foetus during labour 
and on the effects of excessive stress on the intracranial 

-. contents; with an analysis of 8l cases-of torn tentorium 
-cerebelli and subdural cerebral haemorrhage, J. Obstet. 
‘Gynaecol. Br. Commonw. 29: 549, 1922. 

30.- Tan, K. L.: Brachial palsy, J. Obstet. Gynaecol. Br. Com- 
monw. 80: 60, 1973. . 

31. Schifrin, B. S.:. The casé against pelvimetry, Contemp. 
‘Ob.-Gyn. 4:- 77, 1974. 

32. Russell, J. G. B., and Richards, B.: A review of pelvimetry 

. - data, Br. J. Radiol. 44: 780, 1971. 

33. Zatuchni; G. L, and Andros, G. J.: Progriostic index for 
vaginal delivery in breech: presentation at term, AM. J: 
„OBSTET. GYNECOL. 98: 654, 1967. 

34. Harris, J. M., and Nessini, J. A: To do or not to do a 
cesarean. section, J. A. M. A. 169: 570, 1959. 

35. Joyce, D. N., et al.: Role of pelvimetry in active manage- 
“ment of labor, ‘Br. Med. J. 4: 505, 1975. 


. 36. Neimand, K. M., and Rosenthal, A. H.: Oxytocin in 


breech presentano (AM. J. OBSTET. GYNECOL. 93: 230, 
1965. | 


hospitals participating in’ the Collaborative: Perinatal 
Project, the cesarean section rate among primiparas 
with breech. presentation was 16 per cent in white 
women and 18 per cent in'black.! In contrast, nearly all 
obstetric patients presenting with the breech over inb 
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past 2 or 3 years in the Sacramento area have been 
delivered by cesarean section, and I think the same can 
be said for most of California. While the substantial risk 
incurred by the fetus in vaginal delivery of the breech 
has been well established by many Studies and is no 
longer open to question, the maternal risks of abdomi- 
nal delivery are also significant and cannot be ignored. 
A decision to increase the number of cesarean sections 
for breech presentation must take both of these factors 
into account. It can be'well argued that the almost total 
abandonment of vaginal delivery of the breech has oc- 


curred with inadequate data to justify this develop- | 


ment. À near automatic grasp for the cesarean section 
knife whenever a breech is recognized may be as ill 
advised as was the intransigent belief that a skillful 
Operator could deliver a fetus by breech per vaginam 
as safely as he could deliver the vertex-presenting 
child. This study presented today addresses itself to 
this problem. 

There have been major sHorcomings in previous 
studies of breech deliveries and Dr. Collea and his col- 
leagues have avoided most of these. Their study is 
prospective and not subject to the biases of a retr ospec- 
tive approach. Their protocol for the selection of cases 
_and for the transfer of patients from one group to 
another was well designed. Most important, they lim- 
ited themselves to one group of breeches—the frank 
breech at term with an intermediate birth weight. The 
authors have not tried to generalize their data to tell us 
how to deliver the premature breech, the very large 
breech, or the double-footling breech. They have not 
extended their data beyond reasonable conclusions. 

Because the study was so well designed. and exe- 
cuted, we now have a specific answer to one specific 
question about breech delivery. In a-gravida at term 
with an adequate-sized pelvis, as judged by x-ray 
evaluation, and with an estimated fetal wei ight between 
2,500 and 3,800 grams, vaginal delivery incurs no 

undue risk to the fetus if labor progresses uneventfully. 
The gravida herself, of course, is less likely to experi- 
‘ence morbidity (and perhaps death therefore?) with 
vaginal delivery. That being said, a few questions re- 
main. If the complication of a nuchal arm occurs more 
frequently when an inexperienced operator is manag- 
ing the delivery, how can-we avoid the vicious cycle of 
inexperience leading to nuchal arms—leading to a de- 
crease in vaginal delivery of breeches to eliminate nu- 
chal arms—leading to inexperience? Have the authors 
not been too sanguine over two of 35 neonates with 
brachial plexus injury? Can this result really be inter- 
preted as sufficiently benign to allow a recommenda- 
tion of vaginal delivery of the breech? While cesarean 
section in this study proved safe for the fetus, will a 
larger series of cases begin to reveal an occasional 


traumatic delivery associated with cesarean section?. 


‘Experienced obstetricians know that cesarean section is 
not always technically easy. 


Of importance almost equal to that of perinatal out- ` 
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come is longer term neurologic development of the 
child delivered from a breech presentation. There i is 
scant medical literature on this problem and most of 
the reported studies of which I am aware suffer a 
major flaw: the factor of prematurity/low birth weight 
and itseffect on neurologic status is not considered. In 
the Collaborative Perinatal Project, for example, the 
abnormality rate on the 1 year neurologic examination 
for all white babies presenting by vertex was 13.10 per 
1,000 and 21.37 for those presenting by the frank 
breech presentation.! This difference could be due en- 
tirely to the increased incidence’ of premature infants 
in the breech sample, but the matter was not addressed. 
Similarly, Fianu? in a recent study concluded that “psy- 
choneurological disturbances are twice as common 
among children born in breech presentation as com- 
pared with normal vertex delivery,” yet he ignored the 
fact that 14 per.cent of the breeches in his series were 
premature and only about 5 per cent of the entire 
cohort were premature. This ‘difference could have 
accounted for his neurologic findings. The 16 per 
cent morbidity rate reported by Alexopoulos’ among 
breeches delivering vaginally is much higher than 
noted by other i investigators, but no control population 
was reported. 

' Quite evidently, there is a need for a careful lon- 
gitudinal study of babies born breech to determine the 
neurologic status of these children. Drs. Collea, Rabin, 
Weghorst, and Quilligan have identified a population 
suitable for such a study. We hope that 3 years from 
now they will be here to report a completion of this 
work they have so carefully started.. 


REFERENCES 


l. Niswander, K., Gordon, M., et al: The Women and Their 
Pregnancies, Philadelphia,  19229,- We OB: Saunders 
Company. 

2. Fianu, S.: Acta Obstet. Gynecol. Scand. Suppl. 56, 1976. 

3. a UM K.: Clin. Pediatr. 12: 248, 1973. 


` 


DR. J. OPPE MCCALL, Portland, Oregon. Dr. Quilli- 
gan has mentioned very briefly informed consent in the 
setup on his studies. I want to make one further embel- 
lishment on that, and that is that we are being painted 
into a corher by plaintiff's bar insofar as breech pre- 
sentation is concerned. Most of us are familiar with 
informed consent identification called PAR (proce- 
dure, alternative, and risk), and if we know in advance 
that the patient has a breech presentation, and if we are 
not caught up in the rapid vaginal delivery that Dr. 
Quilligan mentioned, it is our duty to inform the pa- 
tent that she has a breech presentation, and give. her 
the alternative of cesarean section, and she also must be 
informed of the risks of a vaginal delivery. 

And I fear that we are being confronted with this 
dilemma of having breech deliveries taken out of our 
hands by the plaintiff's bar. We are being challenged 
with this in the courts over and over agam and I can 
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cite quite a few cases in Oregon, and at least one in 
Washington, in which the doctor was taken to task for 
not giving the patient the option of saying, "I want a 
cesarean section." 

‘Dr. JOHN N. MILLER, Sacramento, California. There 
are two critical issues that I think are identified in this 
paper, and that is that there will occur the rapid vaginal 
delivery in spite of the plans for cesarean section. If we 
continue ‘on our pell-mell race, as we are being forced 
in a number of directions, to, elective cesarean section 
for breechés, where will the experienced operator 
come from to deal with the rapid delivery of a breech 
which may well have equal harm? This is a real concern 
and I think that those of us who view the training pro- 
grams from a distance have a real concern in thís area. 
Likewise informed consent I think is a real issue be- 
cause lay literature now suggests that the only way to 
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deliver a breech is by cesarean section, and we have had 
numerous occasions where the patient was informed it 
was a breech and then felt that it was her choice to 
decide on a cesarean secticn. 

DR. QUILLIGAN (Closiiigi: I think that the problems 
are obvious and that unless we have a reasonable, well- 
controlled prospective study, the legal aspects will all 
bear dawn on us even more than they have in the im- 
mediate past. We have rec uested funds to do a long- 
term follow-up on these infants because I think the 
subsequent neurologic devzlopment is a real problem. 
It is perfectly possible that the baby who presents as a 
breech, whether delivered by cesarean section or vagi- 
nally, is at higher risk neurologically than the baby who 
presents as vertex. We really do not have the type of 
information at hand whick. can let us make a rational 
judgment in terms of long-term follow-up. 


Crohn's disease: “‘Its gynecologic aspect’’ 


L. BRUCE DONALDSON, M.D. 


Seattle, Washington 


An analysis of the medical records of 103 women with Crohn's disease points. up the 
following observations. There is a slight increase in spontaneous abortions anda . 
substantial degree of subfertility. The obstetric experience is the same as in the normal 
obstetric population and the effects of the disease on pregnancy and of pregnancy on the 
disease are minimal. Features seemingly unrelated to Crohn's disease and of a gynecologic 
nature may be present months before the onset of the main bowel inflammation. These 
features consist of abscesses, fistulas, ulcers, fi issures, and irifections involving not only the 
internal pelvic organs but also the vulvovagina, perineum, labia, rectovaginal septum, 
rectum, and anus. The onset of Crohn’s disease may be acute and present the picture of 
an abdomen requiring surgical treatment. A tender, low abdominal, adnexal, or pelvic mass 
may incorrectly be diagnosed as acute appendicitis, pelvic inflammatory disease, or ovarian 
cyst, and lead to surgery. In 23 instances the diagnosis of Crohn's disease was established 


only after laparotomy. A total of 27 appendectomies were performed and none of these . 
patients had acute appendicitis. Four pelvic abscesses developed after the 
appendectomies. To avoid the pitfalls of misdiagnosis and mismanagement, the nature of 
Crohn's disease should be understood and the gynecologic aspects of the disease 


recognized. (AM. J. OBSTET. GYNECOL. 131: 196, 1978.) 


CROHN'S-DISEASE is a chronic, recurrent, granulo- 
matous inflammation of the bowel, which may affect 
any part of the gastrointestinal tract. The disease pre- 
dominantly involves the terminal ileum and for this 


reason is often referred to as terminal ileitis. The terr, 


granulomatous colitis is used when the disease process 
involves the colon. Extraintestinal features of the dis- 
ease not onlv are found in the internal and external 


pelvic orgaris, but also may exist in the mouth, De | 


bones and joints, and skin. 

Because little information about Crohn's disease is 
found in the gynecologic literature, a broader study is 
presented both to familiarize the physician with the 
nature of the disease and to point out its gynecologic 
aspects. As cited by Kyle,! little was known concern- 
ing the disease until 1932; when the now classic re- 
port on the disease entity was published by Crohn, 
Ginsberg, and Oppenheimer. Crohn's disease appears 
to be on the increase and it has been said that this is a 
disease of the twentieth century. However, some will 
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dispute this and state that the apparent increase repre- 
sents improved methods of diagnosis.” 3 

The cause of the disease is unknown. The disease 
may be due to a viral or bacterial infection. It may be 
the result of a delayed hypersensitivity reaction due to 


‘the formation of antibodies as the result of the pene- 


tration of normally i innocuous antigens into the intesti- 
nal mucosa. The disease occurs most frequently in 
young adults? Both sexes appear to be equally af- 
fected. However, a recent.study found the disease 
more prevalent in feniales.5 It does not relate to race or 
socioeconomic status.? Familial clustering exists, but no 
clear pattern of inheritance is evident. 

The lesions are transmural and extend to the three 
layers of the bowel wall. Extensive adhesions form as a 
result of this, with loops of bowel adherent to one an- 
other, to mesentery, or to adjacent viscera. Repeated 
bouts of the disease result in extensive sclerosis of the 
bowel wall, which is straight, rigid, and pipelike. The 
marked edema and thickening of the bowel wall di- 
minish the lumen and often result in intestinal 
obstruction. The surface of the inner bowel contains 
serpigenous ulcers and fissures both longitudinal and 
transverse, separated by intervening edematous mu- 
cosa, which creates a characteristic "cobble-stone" åp- 
pearance. These ulcers and fissures are deep and un- 
dermining and often lead to fistulas and abscesses. Also 
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characteristic of the disease are skip areas and skip le- 
sions, which consist of diseased bowel segments sharply 
demarcated from normal bowel segments. The micro- 
pathology indicates a granulomatous disease process. 
Although granulomas are diagnostic of Crohn’s dis- 
ease, they are found in only 50 to 60 per cent of the 
patients with the disease.* ? 

The onset of Crohn's. disease may be acute and pre- 
sent the clinical picture of an abdomen in need of sur- 
gical treatment but the typical clinical picture is that of 
a pale, thin, chronically ill patient with recurrent bowel 
inflammation. There often are abdominal pain and 
signs of intestinal obstruction. There may be fever, 
leukocytosis, and elevation of the sedimentation rate. 
Diarrhea or frequent soft stools are common. There 
may be a palpable right lower quadrant abdominal 
mass. Frequently a tender right adnexal swelling exists. 
Rectal pain is common. Occasionally there is rectal 
bleeding. Fistulas and abscesses, both internal and ex- 
ternal, are frequent. The key to making the diagnosis 
of Crohn's disease is to suspect it when the clinical pic- 
ture exists. The diagnosis may be reinforced if there is 
or has been a history of perianal complications such as 
fissures, fistulas, or abscesses. Barium x-rays of the 
small bowel, including a good picture of the terminal 
ileum, almost always will establish the diagnosis. The 
bowel lumen may be so narrowed by spasm, edema, 
and fibrosis as to produce the classic "string sign" with 
proximal bowel dilatation. Fistulas may be seen extend- 
ing into adjacent loops of bowel or into the mesen- 


tery.!? Proctoscopic and sigmoidoscopic examinations. 


may reveal ulcers and fissures of the rectosigmoid mu- 
cosa. 
appearing mucosa may reveal granulomas indicative of 
Crohn's disease. Laparoscopic examination in some 
instances may be appropriate and of value in arriving 


at a diagnosis. 


The mainstay of the treatment of Crohn's disease is 
medical management, but this will not cure the dis- 
ease.® The corticosteroids and ACTH appear to be the 
most effective drugs in treating the acute flare-ups, for 
reducing fever, relieving abdominal pain and diarrhea, 
and improving the patient’s sense of well-being. There 
is some evidence,. however, that corticosteroids may 
enhance the formation of fistulas." Surgery may be 
necessary for the medically unresponsive and difficult 
bowel disease, but it is used essentially to treat the 


complications of the disease such as intestinal obstruc- . 


tion, bowel perforation, and hemorrhage. Surgery will 
effect cures in many cases, but 30 to 50 per cent of the 
patients will experience recurrent disease, usually 
within the first year postoperatively.!? 


Biopsy of these lesions and even normal- 
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Materials and methods 


The medical records of 431 female patients with 
Crohn's disease were obtained from six major central 
Seattle hospitals over the past 10 years. From these rec- 
órds 103 patients with gynecologic features of Crohn's 
disease were selected for analysis as to age, parity, clini- 
cal history, past history, diagnosis, differenual diag- 
nosis, treatment, and outcome. 

These 103 patients were selected for analysis for the 
purpose of demonstrating that patients with Crohn’s 
disease may have confusing gynecologic symptomatol- 
ogy, and not infrequently develop complications that 
demand thé attention of the gynecologist. Most of the 
patients were managed by internists, gastroenterol- 
ogists, general surgeons, or proctologists. Twelve gyne- 
cologists were directly involved in the therapy of the 
disease, although many more were consulted and sev- 
eral obstetricians conducted the management of the 
pregnancies. 


Results 


The youngest patient with Crohn's disease was 8 
years of age and the oldest was 70 years of age. The 
median age at onset of the disease was 26 years and the 
median age at the time of the present illness was 28. 

The menstrual histories and obstetric data were 
available in 58 of the 103 patient's records. Normal 
menses were present in 19 patients, abnormal in nine. 
Of the nine with abnormal menstrual periods, three 
had amenorrhea, five had polymenorrhea or menome- 
trorrhagia, and one had dysmenorrhea. Of the 58 pa- 
tients with available obstetric data, 11 had a history of 
one or more abortions; one of these pregnancies was 
intentionally interrupted because of the presence of 
Crohn's disease. Twenty-three patients were para 0, 12 
patients were para 1, and 23 patients had two or more 
children. All except twe patients had uncomplicated 
vaginal deliveries at or near term. One cesarean section 
was done because of fetal distress; one patient had a 
cesarean section with the birth of the second child be- 
cause of the presence of multiple perineal fistulas, 
which originated in the episiotomy performed during 
the vaginal delivery of the first child. There were no 
premature babies. There was one neonatal death due 
to congenital heart disease and one stillbirth of un- 
known cause. No patients had increased activity of 
Crohn’s disease during gestation. Two patients had re- 
currence of activity of Crohn’s disease shortly after ae 
pregnancies were ended, however. 

The clinical history included the signs and symptoms 
related to obstruction of the bowel most frequently. 
The specific signs and symptoms are shown in Table I. 
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Table I. Total signs and symptoms in 103 patients 


i * A S g | e N Q. d 


Abdominal pain . 63 
Abscesses 36 
*13 Pelvic 
. 11. Perirectal . 
` 8 Perineal i 


2 Ischiorectal 
1 Gluteal fold 
l Epidural ° 


Tender adnexal mass. . . 28 
Rectal or perineal pain : ' . 18 
Rectal bleeding ©  ]2 
Vulvovaginitis 8 
Rectal fissure 8 
Perineal ulcer 8 
Right abdominal mass TOU £8 
Dyspareunia 4 


*Seven of 13 abscesses were in the posterior cul-de-sac ard 
four of the seven abscesses occurred after appendectomy. 
Note 50 patients had diarrhea or Bs soft stools; five 
had gastrointestinal bleeding. - 


Table II. Signs and symptoms “prior to onset” of . 
bowel inflammation in 103 patients 


Abscesses . 16 - 36 
Pelvic 2 
Perirectal . : n 
Perineal 
Ischiorectal | "s 
Gluteal fold 
Epidural 
Rectal fissure & o 0 x 
Vulvovaginitis 0. 4 8 
Rectal or perineal pain 4 18 
Abdominal pair 4l ^" 


Ni ongynecologic signs and — 
, Aphthous stomatitis 
Pyoderma gangrenosum 
Arthritis 
Cholecystitis 


Signs and symptoms 


~ 


c Dmu 0 
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The earliest signs arid symptoms in some instances 


appeared unrelated to Crohn's disease, and the pa-. 
tients with these prodromal signs and symptoms repre- 


sented the largest group of patients in which Crohn's 
disease was misdiagnosed, as shown in Table II. - 
Fistulas were the most common. complications of 
Crohn’s disease, and the most difficult to treat. Fistulas 
with few exceptions occurred in patients in whom the 
diagnosis of Crohn’s disease was "well established. 
These patients contributed largely to the group of pa- 
tients who required multiple operations. Twenty-eight 
patients had external fistulas; of these, nine were anal, 
eight rectovaginal, seven perirectal, two perineal, one 
labial, and one vulvar. Twelve patients had internal 
fistulas. There were seven fistulae from bowel to bowel, 
bowel to mesentery, or bowel to the pelvic adnexal 
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Table III. Initial diagnoses in 108 patients* ` 


> 
E g 
E , 3 a 
* 0 
. 
. " 
M 
. 


Appendicitis 27 
Pelvic inflammatory disease 11 
Pelvic abscesses "I3 
Kidney and bladder infections 15 


Adnexal mass 7 
5 Ovarian cyst i 
2 Ovarian carcinoma 

Vulvovaginitis 

Vaginal cellulitis 

Bartholin abscess 

Endometriosis 

Intrauterine gestation 

Nephrolithiasis 

Cholelithiasis 

Spastic bowel 

Dysentery s 

Yersinosis 

Flu syndrome ' 

Arthritis 

Mouth lesions 

Skin lesions 

Eye lesions 
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*Note: Intestinal obstruction was considered in over half of 
the total cases. 


structures. The remaining five were one enterovesical, 
one enterouterine, two enterovaginal, and one en- 


terocutaneous. The breakdown of fistula repair was EE 
. high following operation in both types of fistula. Six- 


teen of the 28 patients with external fistulas had recur- 
rence of the fistulas after surgical repair and nine of 
the 12 with internal fistulas had similar experience. 

In over half of the 103 patients with Crohn's disease, 
intestinal obstruction was considered. in the initial 
diagnosis. "Table III lists the initial diagnoses or mis- . 
diagnoses on admittance to the hospital. -  . 

Twelve gynecologists were directly involved in the 


_ treatment of 20 of the 103 patients with Crohn's dis- 


ease. Only three of the 20 patients were known to have 
Crohn's disease on admittance to the hospital for - 
treatment. Four patients were thought to have appen- 
dicitis; two. of these patients had laparotomy and ap- 
pendectomy, one had laparotomy and total abdominal 
hysterectomy, and the fourth was treated by medical 
means after the diagnosis of Crohn's disease had been 
established by laparoscopic examination. Four patients 


. were considered to have ovarian cysts and one was sub- 
jected to laparoscopic examination, but the remaining 


three patients had laparotomies before the diagnosis of | 


.. Crohn's disease was appreciated. Of three patients 
' presumed to have pelvic inflammatory disease, one had 


a laparoscopic examination only, but two had laparot- 
omies, one with appendectomy, the other appendec- 
tomy and subsequent ileostomy. One patient, after 
posterior colpotomy for drainage of a cul-de-sac 
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abscess, developed an enterovaginal fistula which re- 
sulted in ileostomy and appendectomy. Two patients 
with abdominal and pelvic pain, but no specific diag- 
nosis, had hysterectomies. One patient erroneously 


thought to have endometriosis had laparoscopic exam- - 


ination:together with lysis of adhesions. This patient 
eventually had bilateral salpingo-oophorectomy and 
hysterectomy because of persistant abdominal and 


pelvic pain. Two patients with carcinoma in situ of the : 


cervix had hysterectomies, at which time Crohn's dis- 
ease was discovered. Two patients with preoperative 
diagnosis of ovarian neoplasm were found at laparot- 


omy to have Crohn's disease, Finally, a: patient with: 


intractible vulvovaginitis and a vaginal-perineal fistula 

was discovered to have Crohn's disease on biopsy. 

Prednisone therapy resulted in cure. 
There were no associated bowel cancers in the 103 


patients with Crohn's disease. There was no apparent, 


relationship between cancer and Crohn's disease. 
There were other unrelated malignancies. Four pa- 
tients had cervical cancer; one of these was invasive 
cancer and three were cervical carcinoma in situ. Two 
patients had uterine endometrial carcinoma. One pa- 


tient had ovarian cancer. One patient had cancer of the 


breast. 


Management 


Prior to the present illness, approximately two ) thirds 


or 67 of the 103 patients with gynecologic aspects of: 


Crohn’s disease had operations. Of these 67 patients, 
54 had major operations such as bowel resections and 
anastomoses, ileostomies, colostomies, appendecto- 
mies, and hysterectomies. The remaining patients had 
minor operations in the form of fistulectomies, drain- 


age of abscesses, debridement opérations, and dilata- . 


tion and curettage of the uterus. 
For management of the present bowel disease, iwo 


thirds or 69 of the 103 patients were subjected to. 
surgery. The remaining 34 patients were treated medi- 


cally. However, of these patients treated medically, 24 
had previously been operated upon for Crohn's dis- 
ease. The diagnosis of the disease was first established 
at laparotomy in 23 of the 103 patients with Crohn's 


disease. The preoperative diagnoses in most instances: 
were appendicitis, pelvic inflammatory disease, or ovar-. | 


ian cysts. There were 27 appendectomies performed in 
the 103 patients with Crohn's disease. There were.no 
cases of acute appendicitis. For the present illness, 21 
patients were operated upon, the bowel inflammation 
was discovered, and the appendix was removed. In 
four instances the appendix was not removed at lapa- 
rotomy in the face of acute terminal ileitis. 

` Twelve hysterectomies were done on the 108 pa- 


oe 
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tients, six were performed by gynecologists and six by 
general surgeóns. Only three of the 12 patients were 
known to have Crohn's disease prior to the hysterec- 
tomies. Six patients had hysterectomies for abdominal 
or pelvic. pain due to Crohn's disease, four by the 
gynecologists and two ky the general surgeons. Two 
hysterectomies were done for carcinoma in situ of the 
cervix’ by the gynecologists and one was done for 
adenocarcinoma of the uterus By a general surgeon. 
The remaining hysterectomies were performed by 
general surgeons. One patient had a postappen- 
dectomy internal fistula, one had pain due to hemato- 


, metra, and one had menometrorrhagia. 


Comment ` | : 


As a result of this analysis, several opinions have 
been formed. Most of the patients have normal men- 
strual periods, although generally -they are thin, 
anemic, chronically fatigued, and under considerable 
emotional drain. . 

This study suggests that there is a "m of sub- 
fertility either due to the disease or by design on the 
part of the patient. This has been reported in other 
studies. 

A difference of opinion exists regarding the effect of 
Crohn's disease on pregnancy.’ !? In this study of 58 
patients with information cn pregnancy, the abortion 
rate is slightly higher than in the normal population. 
One would expect the rate to be higher, especially if the 
bowel inflammation is active during the early preg- 
nancy. Although it has been stated in some articles that 
highly active Crohn's disease during pregnancy may 
have dire effect for both mother and child, the present 
study indicates no unfavorable effect of the disease on 
the pregnancy. The obstetric experience of these pa- 
tients is essentially the same as that in any given num- 


ber of healthy pregnant women. The effect of preg- 


nancy on Crohn's.disease appears minimal, for there 
are no flare-ups of the disease during pregnancy. 
There was exacerbation of the disease in two patients in 
the immediate postpartum period. 

Seemingly unrelated gynecologic aspects may de- 
velop before the onset of the bowel inflammation and 
diagnosis of Crohn's disease and may present in the 
form of infections, ulcers, fissures, abscesses, and 
fistulas of the internal and external pelvic structures. 
There were 55 of 103 patients admitted to the hospital 
with misdiagnoses and of the 55 patients with undiag- 
nosed Crohn's disease, a large number had these same 
prodromal gynecologic aspects of the disease. The 
physician must be on the aiert to recognize these 
features of the disease to avoid misdiagnosis and mis- 
management. 
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Internal fistulas may be successfully treated by sim- 
ple resection of the bowel in most instances. The recur- 
rence rate of fistulization is high, however, especially if 
the bowel inflammation is highly active at the time of 
repair. Nine of the 12 internal fistulas recurred and 
necessitated two or more operative procedures. A di- 
rect surgical attack by excision of the external fistulas, 
such as anal, perianal, or rectovaginal fistulas, is tempt- 
ing, but often leads tó breakdown and recurrence of 
the fistulas. Sixteen of the 28 external fistulas required 
reoperation and some of these required as many as five 
operations. Total diversion of the proximal intestinal 
stream and removal of the diseased bowel segment 
is usually necessary in these cases. Most of the fis- 
tulas were managed by either thé general surgeon or 
proctologist. ee 

Crohn’s disease may be sudden in onset and have the 
clinical picture of an abdomen in acute need of surgical 
intervention such as appendicitis, pelvic inflammatory 
disease, or ovarian cyst. In this group of patients, mis- 
diagnosis and unnecessary surgery was noteworthy. 
Exploratory laparotomy may on occasion be justified, 
but 23 of 69 patients were subjected to laparotomy and 
major surgery before the diagnosis of Crohn’s disease 
was discovered. Most probably fewer of these patients 
would have gone to surgery if Crohn’s disease had been 
considered in the differential diagnosis. — | 

Of the 103 patients with gynecologic aspects of 
Crohn's disease, 27 had appendectomies; none had 
acute appendicitis. Four fistulas and abscesses devel- 
oped following these appendectomies. Should the 
normal appendix be removed in the presence of acute 
Crohn's disease of the terminal ileum? The consensus 
of opinion is that the appendix should be removed if 
the base of the appendix is uninvolved in the disease 
process. Removal of the appendix will obviate the sub- 
sequent development of acute appendicitis and at the 
same time make the differential diagnosis less compli- 
cated. Furthermore, spontaneous fistulization and 
abscess formation may occur when the appendix is not 
removed. 

The majority of the 12 hysterectomies appeared to 
be unnecessary and indicated a lack of knowledge con- 
cerning Crohn’s disease. The histories were often in- 
adequate and contained no information on bowel dys- 
function. Diagnostic tests were often lacking. There 
were no small bowel x-rays including terminal ileum, or 
sigmoidoscopic or proctoscopic examinations with 
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biopsies, and laparoscopic examination. was rarely 
used. Six patients had hysterectomies for abdominal or 
pelvic pain due to Crohn’s disease. There were two 
hysterectomies in patients with hematometra and 


menormetrorrhagia of unknown cause, A patient with 


suspected appendicitis had a hysterectomy along with 
removal of a normal appendix. One patient with 


‘known Crohn’s disease and suspected ovarian cyst had 


a hysterectomy, which indicated lack of knowledge not 
only of diagnosis but also of treatment. 

In this study of 103 patients with Crohn’s disease, 
medical management played a less important role than 
surgery. The present illness of Crohn’s disease was 
managed by medical means alone in one third or 34 of 
the patients, but 24 of these same patients had prior 
surgery for treatment of the disease. In two thirds (69 
patients) the present illness of Crohn’s disease was 
managed surgically and of these same patients, almost 
an equal number (67), had prior surgery. These 
findings would support the opinion of those who state 
that almost all patients with Crohn’s disease eventually 
come to surgery.!! 

This study supports. the opinion that surgery gen- 
erally is reserved for the treatment of the complications 
of Crohn's disease. The multiple operations performed 
on the patients in this study attest to the fact that 30 to 
50 per cent of young female adults with the disease 
experience recurrences postoperatively; usually within 
l year of the initial operation. This is particularly true 
in patients who have had bowel resections, incision and 
drainage of abscesses, and fistula repair.’ 

In view of this experience, medical management 
should be tried first, with the realization that medical 
treatment will alleviate, but not cure the disease. 
Surgery will result in cures in over one half of the pa- 
tients with Crohn’s disease, but the recurrence rate will 
be high. However, any subsequent recurrences of the 
bowel disease will usually respond more favorably to 
medical management. 

In closing, the gynecologic aspect of the disease 
should be considered in making a diagnosis, especially 
when abdominal pains and bowel complaints are pres- 
ent. Crohn’s disease is primarily a medical disease and 
at least in the initial stages should be medically man- 
aged. Because of its limitations, surgery should be re- 
served for the patient who is resistant to medical ther- 
apy or for the. treatment of the complications of 
Crohn’s disease. 
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Discussion 


. DR. WILLIAM A. DIGNAM, Los Angeles, California. 
Dr. Donaldson has presented us with. àn excellent 


sumriiary of the principal features of Crohn's disease. 


He, has emphasized the great variety of locations in 
which the characteristic granulomatous lesions have 
been encountered including bowel, esophagus, stóm- 
ach, appendix, rectum, internal genitalia, external 
genitalia, mouth, eyes, bones, joints, and skin. This 
widespread distribution has raised some intriguirig 
speculations concerning possible etiology. 
‘In the present report he has made an excellent re- 
view of the gynecologic . mahifestations. During. the 10 
years under review, 431 female patients with Crohn's 
disease were admitted to Seattle Hospitals; 103 of them 
exhibited gynecologic problems—an incidence of ap- 
proximately 24 per cent. It, therefore, behooves us all 
to be. thoroughly familiar with these problems: 
Certainly we should be informed about the gyneco- 
logic symptoms and signs which may occur in patients 
with Crohn's disease. It may be even more important to 


recognize patients with Crohn’s disease who present ' 


gynecologic problems as the first manifestation of the 
disease, The author, for example, has indicated that 
the diagnosis of Crohn’s disease was made at lapa- 
rotomy in 23 of the patients included in this report. He 
stated that in most instances the preoperative diagnoses 


were appendicitis, pelvic inflammatory disease, or- ovar- 


lan cysts. It would be of i interest to know whether or not 
any of these patients were admitted originally to the 
Gynecology Services of the respective hospitals and 
how often the laparotomy was carried out by a 
gynecologist. 

Acute emergencies occur regularly in patients with 
Crohn’s disease. According to Williams,’ acute emet- 
gencies characterize 10 per cerit of patients with 
Crohn’s disease who are admitted to medical units and 
20 per cent of patients who are admitted to ‘surgical 
units. According to that author, acute ileitis resembling 
acute appendicitis, and perforation, are the two most 
likely acute emergencies. Since these two conditions are 
frequently included in the dif ferential diagnosis in pa- 
tients with pelvic infections, an awareness of the acute 
problems of patients with Crohn's disease is particu- 
larly pertinent. The present report includes 13 patients 
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who had pelvic abscesses. Two of these occurred in 
patients before the onset of bowel inflammation was 
recognized. Presumably the diagnosis of Crohn's dis- 
ease was made for the first time at laparotomy. I should 
be interested to know if either of these patients was 
thought to have an abscess of gynecologic origin before 
laparotomy. 

The majority of patients with Crohn's disease do not 
have acute emergencies, but have chronic or recurring 
symptomis, Because primary surgical treatment of 
Crolin's disease has proved so disappointing due to the 
high incidence of recurrence, the correct management 
of these patients is based upon medical measures 
whenever possible. In adcition to general measures 
such às diet, the use of antibiotics and adrenocortical 
hormones has proved reasonably effective. The author 
has correctly. emphasized the avoidarice of surgical 
therapy when possible. For that reason, it is important 
to recognize lesions of the vagina, vulva, and perirectal 
area which may be due to Crohn's disease. Williams! 
has indicated that various authors have reported from 
11 to 93 per cent incidence of anal lesions in patients 
with Crohn's disease. He further stated that the proper 
treatment is conservative, since anal fistulas do not 
necessarily heal, even after fecál diversion by ileostomy. 
Dr. Donaldson has reported the occurrence of eight 
perineal ulcers and abscesses, one gluteal-fold abscess, 
eight rectal fissures, and eight patients with intractable 
vulvovaginitis in the present group of 103 patients. 
Eighteen of the patients complained of rectal or 
perineal ‘pain. Of the patients with perineal or vaginal 
lesions, six patients with perirectal abscess, seven with 
perineal abscess, one with an ischiorectal abscess, eight 
with anal or. rectal, fissures, and four with severe vul- 
vovaginitis had their symptoms before any evidence of 
inflammatory disease of the bowel was present. It is 
clearly very important that we recognize | this phenom- 
enon and refrain from treating these patients surgical- 
ly. The patient summary which is included in the re- 
port is quite illuminating in this regard. 

Other patients who may be confusing to the gyne- ; 
cologist are those who present with an abdominal 
tumor. The present report includes 28 patients who 
had a tender adnexal mass. How many of these masses 
developed before the diagnosis of Crohn's disease was 
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established and how many of them were thought to be . 


gynecologic lesions before laparotomy? Schnur, Sym- 
monds, and Williams? have reported .49 patients with 
abdominal tumors who were operated upon with a 
diagnosis ofa gynecologic tumor. Twenty-five of these 
patients had inflammatory disease of the bowel, includ- 
ing five with Crohn’s disease. Twenty- -two patients had 
neoplastic lesions of the bowel. One had a fecalith.of 
the cecum and one had a peritoneal cyst. These authors 
emphasized that in many-of these patients the correct 
diagnosis was not revealed by diagnostic x-rays before 
laparotomy. They, therefore, emphasized that gyneco- 
logic surgeons must be equipped to deal with all intra- 
abdominal probléms or have prompt. consultation 
available. Most authors have emphasized that barium 
enema which is complete. and outlines the terminal: 
ileum is usually satisfactory in reaching the diagnosis of 
Crohn’s disease, and certainly this procedure should be 
included in the preoperative evaluation of patients with 
pelvic tumors whose origin is not very clear cut. 


In addition to diagnostic considerations, Dr. Donald-. 


son has mentioned the importance of the knowledge of 
correct surgical management once these patients have 
come to laparotomy. He meritioned the four pelvic 
abscesses which developed among the 27 patients in 
whom appendectomy was performed. This raises a 
question about the viability and likelihood of healing of 
the tissues in patients with Crohn's disease. Cer tainly it 
. is possible that microscopic cliangés had taken place 
before gross lesions were visible. However, ‘it, is also 
possible that a tissue reaction had taken place which 
had not developed to the point of producing rhicro- 
scopic changes but had interfered with the healing 
properties of the tissues. That might, for instance, ex- 
plain the patient who developed fistulas where an epis- 
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iotomy was performed. Be that as it may, Dr. Williams 
has recommended that appendectomy be performed 


. when patients with Crohn's disease have laparotomy, in 


order to prevent confusion concerning acute appen- 
dicitis should the patient have future acute abdominal 
emergencies. 

Dr. Donaldson has made an excellit analysis and 
has made some very pertinent suggestions for clinical 
recognition and management of these patients. 


REFERENCES & CU o 


1. Williams, J. A.: Progress report: The place of surgery in 

. Crohn's disease, Gut 12: 739, 1971: 

2. Schnur, P. J., Symmonds, R. E., and Williams, T. J.: Intes- 
tinal disorders masquerading as gynecologic Qu 
Surg Gynecol. Obstet. 128: 1016, 1969. ~ 


DR. DONALDSON (Closing). Twelve gynecologists 


' were responsible for the treatment of 20 patients with 


Crohn's disease. All pan were treated in the hos- 
pital: 

In 23 patients the: diagnosis of Crohn’s disease was 
made for the first time at laparotomy. The gynecol- 
ogists performed 14 laparotomies. Four laparoscopic 
examinations were performed and in three instances 
Crohn’s disease was diagnosed: In one case the diag- 
nosis was not made at laparoscopic examination. 

Twenty-eight patients had an adnexal mass. Rough- 
ly half of these developed before the diagnosis of 
Crohn's disease had been made. Fifteen of the 28 pa- 


tients were thought to have problems such as appendi- 


citis, pelvic inflammatory disease, and ovarian neo- 
plasms. 





Transabdominal repair of cystocele, a 20 year experience, 
compared with the traditional vaginal approach 


GEORGE A. MACER, M.D. 


Pasadena, California 


In patients with pelvic floor relaxation and concomitant pelvic pathology indicating the 
abdominal approach the so-called "combined" operation is not a satisfactory technique. 
During the course of the total abdominal hysterectomy the cystocele can well be repaired 
by mobilizing the bladder and excising the relaxed vaginal mucosa. The technique is 
described and its efficiency i in 76 cases is compared to 109 cases repaired by the 
traditional vaginal approach. Over a 20 year period, 92 per cent of the former as compared 
to 78 per cent of the latter showed a satisfactory result. Both series revealed that time plus 
anatomic stress are the major factors in those patients in whom the pelvic floor relaxation 
recurred. (AM. J. OBSTET. GYNECOL. 131: 203, 1978.) 


IN 1950 wE began to explore the possibility of repair- 
ing cystoceles through the abdominal approach. It was 
felt that the so-called “combined” operation of total 
abdominal hysterectomy and anterior and posterior 
colporrhaphy was and is not a satisfactory technique. 

In years past, when the subtotal or supracervical hys- 
terectomy was the accepted procedure, the combined 
operation did not present the problems that arose with 
the advent of total abdominal hysterectomy. The an- 
terior and posterior colporrhaphy could be repaired 
without much concern about the closure of the vaginal 
vault. With the advent of the total abdominal hysterec- 
tomy we were concerned as to whether the repair 
should be done prior to or after the hysterectomy. If 
the vaginal repair was done first, then during the cir- 
cumcision of the vaginal vault there was a chance of 
severing the cystocele repair suture and even breaking 
down part of the cystocele repair. If the cystocele was 
repaired after the total abdominal hysterectomy then 
adequate traction could not be exerted on the vault 
suture line. A reverse repair from the urinary meatus 
back toward the vault did not produce the desired sus- 
pension and repair of the floor of the bladder. 

For these reasons we perused the literature and 
found that two papers had been published the year 
before. Weinstein and Roberts! reported five patients 
in whom a “wedge” resection of the anterior vaginal 
wall was done after a total abdominal hysterectomy. In 
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the same year Marek? reported three patients with cys- 
toceles corrected by taking interrupted sutures in the 
pubocervicovesical fascia. No tissue was excised. With 
this encouragement we went to the autopsy table. After 
several "dry runs" we did our first such operation in 
January, 1951. 

In that same year Schauffler? reported on the man- 
agement of cystocele during abdominal hysterectomy, 
that the "combined" operation was not satisfactory, and 
removed a "wedge" of anterior vaginal mucosa. 


Material 


In 1959 we presented to this Society a report of our 
first 55 patients with cystoceles repaired by the trans- 
abdominal route. At that time 39 patients were from 
private practice and 23 were treated on the University 
of Southern California Gynecological Service of the 
Los Angeles County Hospital.‘ 

At this time we are presenting 76 cases, all from per- 
sonal practice. House cases and those treated by other 
staff members are not included because discharge di- 
agnosis and coding of this operation was not recorded 
routinely. Cases with mild to moderate cystoceles were 
selected. As our proficiency grew and our technique 
improved, some Grade III cystoceles have been re- 
paired. Usually a first- to second-degree uterine de- 
scensus was associated. No patients operated upon 
since 1972 have been included. This allows at least 5 
years to elapse so as to evaluate the postoperative 
result. 

The very obese patient with a deep pelvis is not a 
good candidate; she is better managed by the vaginal 
approach. Those with procidentia are not included. 
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Fig. 1. To facilitate mobilization of the bladder and to lessen 
bleeding the so-called "bladder pillars" are clamped, cut, and 
tied. 





Fig. 2. Following removal of the uterus, the cuff is grasped 
with Kocher forceps. The pubocervicovesical fascia can be vi- 
sualized, split longitudinally down almost to the “ureteral 
bundles.” (From Macer, G. A.: West. J. Surg. Obstet. Gynecol. 
69: 182, 1961.) 
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In the great majority of cases, the abdominal ap- 
proach was indicated because of intra-abdominal 
pathology. 


Technique 


This operation is not intended to replace any of the 
time-honored vaginal procedures used in the repair of 
cystoceles. It is intended solely for the correction of 
cystocele from within the abdomen in those cases in 
which a laparotomy is indicated. 

Total abdominal hysterectomy is carried out in the 
usual manner except that prior to the circumcision of 
the vagina the bladder is mobilized. Use of the corpus 
for traction facilitates mobilization of the bladder. The 
bladder is “wiped off" the anterior vaginal wall by the 
gauze-covered finger in the same manner as it is per 
vaginam. This is carried down until the ureteral bun- 
dles can be palpated as they converge into the trigone 
of the bladder. 

In our original description, we advised to stay in the 
midline, else bleeding is encountered from the vesical 
plexus. This limited the amount of vaginal tissue that 
could be exposed and excised. As we grew bolder and 
repaired larger cystoceles we found that dissection was 
wider and bleeding was less if we clamped, severed, 
and ligated the so-called bladder pillars (Fig. 1). 

Next the pubocervicovesical (PCV) fascia is mobi- 
lized. A transverse incision is made over the cervix and, 
by insinuating the curved Mayo scissors, a respectable 
flap can be developed in the majority of cases. This is 
then incised longitudinally, along the axis of the vagina 
(Fig. 2). 

The uterus is then removed by circumcising the va- 
gina and the vaginal cuff is grasped by Kocher forceps. 
An ellipse is then excised, the belly portion being in the 
area of greatest relaxation. To facilitate this and the 
subsequent repair, a narrow Deaver retractor elevates 
the mobilized bladder. The edges of the vagina are 
then approximated with a continuous lock stitch of 
chromicized 0 catgut (Fig. 3). 

Next, a second row is placed over the site of the first 
line of suture incorporating the PCV fascia. Chromic 
00 G.I. is used in an over-and-over stitch (Fig. 4). 

In women with moderately large cystoceles and with 
poor tissue tone, a row of interrupted sutures of 
nonabsorbable material along the suture line will en- 
hance the repair. 

The vaginal cuff is then closed in a routine manner. 
To further aid in the support of the pelvic floor the 
cardinal ligaments are anchored to the angles of the 
cuff by figure-of-eight sutures. Then the uterosacral 
ligaments are shortened and approximated by “reef- 
ing” sutures of nonabsorbable material that include the 
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Fig. 3. A narrow Deaver retractor is elevating the bladder and 
protecting the ureteral bundles. An ellipse of vaginal mucous 
membrane has been excised and the edges are now being 
approximated by a continuous lock suture. (From Macer, G. 
A.: West. J. Surg. Obstet. Gynecol. 69: 182, 1961.) 


cul-de-sac peritoneum and posterior wall of the vagina. 
It is our belief that prolapsed vaults begin as en- 
teroceles. 

After the abdominal work has been completed the 
patient is placed in lithotomy position and the repair is 
inspected from below. To complete the support, a 
well-executed colpoperineorrhaphy i Is essential. 


Results 


It has now been almost 27 years since our first patient 
was repaired. Believing that time plus activity, sexual 
and otherwise, produces anatomic stress and is related 
to the rate of recurrence, we divided the time span into 
5 year intervals and evaluated the recurrence rates 
(Table I). 

Of 11 patients who have been followed for over 15 
years, two have had recurrences. Both are asymptom- 
atic. Another patient developed stress incontinence 
after 18 years. She then had a vaginal anterior colpor- 
rhaphy and is now continent. A total of four cases have 
recurred after over 10 years and another two after over 
5 years. Thus, a total of six out of the 76 had a 
significant recurrence—a recurrence rate of 7.9 per 
cent, or a satisfactory result in 92.1 per cent. 

The only complication was the presence of a bladder 
flap hematoma in three patients. All responded to con- 








Fig. 4. Following the approximation of the vaginal mucous 
membrane, the PCV fascia is utilized to further enhance the 
repair. This is followed by closure of the vaginal cuff, to which 
the cardinal ligaments (most lateral Kocher forceps) will be 
anchored after they have been united by a figure-of-eight su- 
ture. (From Macer, G. A.: West. J. Surg. Obstet. Gynecol. 69: 
182, 1961.) 


Table I. Transabdominal repair of cystocele—20 
years’ experience 

























No. Recur- Satisfac- 
of Follow-up of re- rence rate | tory result 
cases (yr.) currences (%) 






11 15-20 2 18.1 81.9 
15 10-15 2 13.3 86.7 
50 5-10 2 4.0 96.0 
76 >5 6 9 92.1 





servaüve management. There has been no disruption 
of the suture line. No infections resulted. There have 
been no urinary problems other than those found in 
routine total abdominal hysterectomies. 

In any alternate procedure it is valuable to compare 
the results with the standard technique, so we reviewed 
our vaginal approach cases during this same time 
interval (Table II). 

In the vaginal repair cases, 20 patients were followed 
for over 15 years; six had recurrences—a rate of 30 per 
cent. During the next 5 years 35 patients have been 
followed; there were seven recurrences—a rate of 90 
per cent. In the last 5 years nine patients out of 54 had 
a recurrence—a rate of 16.6 per cent. In the total 109 
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Table II. Vaginal repair of cystocele— 20 years’ 
experience 





















No. No. Recur- Satisfac- 
of Follow-up of re- rence rate | tory result 
(yr.) currences 


20 15-20 6 30 70 
35 10-15 7 20 80 
_54 5-10 -9 16.6 85.4 
109 25 » 22 21.8 78.2 





Table III. Comparison of abdominal and vaginal 
cases of cystocele repair 


Follow-up Vaginal recurrences Abdominal cases 
yr.) (76) (%) 
15-20 30.0 18.2 
10-15 20.0 13.3 
-5-10 16.6 4.0 
>5 21.8 "s 





patients followed over 5 years there were 22 recur- 
rences—a rate of 21.8 per cent. Thus 78.2 per cent of 
the patients had a satisfactory repair. 

Table III compares the recurrence rate in the vagi- 
nal versus the abdominal cases. 

Those vaginal cases repaired over 15 years ago had a 
recurrence rate of 30 per cent as against 18.1 per cent 
of those done transabdominally. Those done over 10 
years ago had a 20 per cent recurrence when done 
vaginally as against 13.3 per cent when done transab- 
dominally. Those done over 5 years ago had a rate of 
16.6 per cent when done vaginally as against 4 per cent 
when done abdominally. 

In all cases done over 5 years, the recurrence rate 
was 21.8 per cent when done vaginally as against 7.9 
per cent when done abdominally. 

Looking at the "cure" rates of 92.1 per cent for the 
transabdominal route as against 78.2 per cent for the 
vaginal cases, it would appear that the abdominal ap- 
proach produced better long-term results. However, 
on closer analysis of the patients, we find that the aver- 
age age was 8 to 10 years older, the degree of pelvic 
floor relaxation was greater, and the tissue tone not as 
favorable. It was also interesting to note that these pa- 
tients with greater pelvic floor relaxation have less 
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awareness of the pubococcygeus muscle. Only if all 
concerned factors could be controlled could a valid 
comparison be made. However, itis felt that a compari- 
son is of value and does corroborate our belief that 
time is an important factor and contributes to re- 
currences. 


Comment 


Too little thought and not enough attention has been 
given to the patient with two gynecic lesions—pelvic 
floor relaxation and concomitant pelvic pathology. The 
few authors that have written on this subject are in 
agreement that the “combined” operation is not satis- 
factory and leaves one with the feeling that there 
should be a better way. We feel that this operation 
should be seriously considered in those women with 
pelvic floor relaxation where abdominal intervention is 
indicated, such as those with ovarian masses or 
moderate to large uterine fibromyomas—in essence, 
all cases where abdominal exploration is desired. _ 

The time-honored principles of vaginal repair are 
followed in the transabdominal approach. The bladder 
floor is mobilized and elevated; the PCV fascia is ap- 
proximated and reinforced; itis not necessary always to 
mobilize it as a separate layer. We have been very grat- 
ified with the degree of suspension of the anterior vag- 
inal wall. The suture line usually ends within 3 cm. of 
the urethral meatus. In our vaginal cases we did not 
approach the same degree of elevation of the bladder 
floor. 

In the fairly young, sexually active woman, the im- 
proved support of her pelvic floor will prevent an early 
recurrence of her relaxation. 

The question may be asked, why not do all the re- 
pairs transabdominally if a better result can be ob- 
tained? If there is no reason for abdominal interven- 
tion a single approach that will correct the pathology is 
preferable. It is not recommended as a routine for cys- 
tocele repair any more than a Marshall- Marchetti- 
Krantz operation should be routine for the cure of 
stress incontinence. | 

It should be stressed again, as Shaw once stated, that 
no one operation will cure every patient; one should 
not only try to fit the operation to the patient but also 
use that technique that produces the best results in 
one's own hands. 
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Discussion 


DR. RICHARD E. Hours, Pasadena, California. I had 
the good fortune to be on Dr. Macer's teaching service 
at the Los Angeles County Hospital as a resident dur- 
ing the initial years of his study. Thus, I had an interest 
in the procedure and have used it numerous times in 
practice. I must state, however, that I have restricted its 
use to the smaller cystoceles as did the author in his 
earlier experiences. 

Although Dr. Macer has credited Weinstein, Rob- 
erts, and Marek with first reporting the technique, I am 
certain that the house staff vernacular, “the Macer 
wedge," will long continue to be frustrating to the med- 
ical record librarians of the west. 

I am pleased to note that the author has not fallen 
into the all-too-frequent trap of allowing his en- 
thusiasm for a developing project to exclude a rational 
clinical approach. Dr. Macer has stated this afternoon 
that his technique of cystocele repair is indicated only 
in those cases where it is deemed necessary or advisable 
to perform an abdominal hysterectomy i in conjunction 
with the repair. I fully agree that this operation is not a 
replacement for vaginal hysterectomy with anterior 
and posterior repair or vaginal repair alone when indi- 
cated. It is, I believe, an effective method of decreasing 
operating time without compromising the results for 
the patient, and as noted by the author, the technical 
difficulties encountered by vaginal cystocele repair, 
either prior to or following abdominal hysterectomy, 
are conveniently circumvented. 

Independent of Dr. Macer, I have learned that care- 
ful dissection of the pubovesical fascia transversely over 
the anterior cervix and subsequent repair enhances the 
results of the procedure. 

An elliptical vaginal incision, after removal of the 
cervix, is definitely an improvement over the author's 
original triangular-type i incision. One note of warning: 
without the narrow Deaver retractor with which to ele- 
vate the bladder, the dissection and repair can be frus- 
trating and laborious. I have made the error of not 
ascertaining that the instrument was available prior to 
beginning the operation and have regretted it. This is 
especially true in the rather obese patient. 
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I cannot completely agree with the author's assertion 

that vaginal prolapse is a result of enterocele and, thus, 
do not routinely reef the uterosacral ligaments, I am 
sure that all present will support Dr. Macer's conten- 
tion that a well-executed colpoperineorrhaphy is es- 
sential in any cystocele repair. 

The author's tabulation of results is impressive. His 
judicious development of the procedure by clinical trial 
and ongoing change of technique have definitely im- 
proved the results. Examination of Table III, compar- 
ing the "Macer wedge" and his vaginal repairs, reveals 
a significant improvement of the former method. Of 
course, one must recognize that the author has 20 years 
of development and experience with a particular pro- 
cedure and he has obviously mastered the technique. 

My congratulations to the author on his material and 
his presentation and I am convinced that he 
has opened a new approath to an old and perplexing 
problem. 

DR. WILLIAM O. THOMAS, JR., Portland, Oregon. 
Does Dr. Macer advocate any particular preoperative 
preparation for the vaginal cuff? Is he using Schwarz's 
Hemovac-T following surgery for drainage of the vag- 
inal cuff? Is he using ADOC: routinely post- 
operatively? 

DR. MACER (Closing). In our practice, preoperative 
preparation is no different from that employed in the 
ordinary total abdominal hysterectomy. We did go 
through a series using terramycin suppositories and 
other measures. Now we routinely use antibiotics. The 
night before surgery the patient is given 500 mg. of 
Lincocin and postoperatively receives the same dosage 
every 12 hours. 

We do not use suction. We close the incision com- 
pletely and have encountered no problems. One of the 
advantages of this operation is that the patient is 
treated simply as if you have performed a total abdom- 
inal hysterectomy. The catheter may be removed the 
following morning and there are none of the urinary 
problems that are often seen in repairs from below. 
The patients usually go home in 5 days. 
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The primary-care physician and cancer detection 


The role of the Pap smear 


ROBERT A. SACK, M.D: 
Whittier, California 


This is a retrospective 5 year study of cancer detection in the suburban office of a 
primary-care physician. There were 127 diagnoses of malignancy confirmed in 5,011 
patients, 65 in the reproductive system and 62 in other organ systems. More than 9,000 
Pap smears resulted in the final diagnosis of carcinoma of the cervix in only seven patients, 
374 curettages yielded 37 cases of endometrial carcinoma. All of these patients had Class | 
Pap smears preoperatively. (AM. J. OBSTET. GYNECOL. 131: 208, 1978.) | 


THE AMERICAN Boarp of Obstetrics and Gynecol- 
ogy was incorporated 47 years ago, thereby establishing 
this discipline as a recognized medical specialty. One 
year ago, the Coordinating Council on Medical Educa- 
tion designated obstetrician-gynecologists as primary 
physicians to women. That many obstetrician-gynecol- 
ogists had already assumed the role of primary physi- 
cians has been documented.' 

In the broadest sense, obstetrician-gynecologists are 
assuming full responsibility for the surveillance of all of 
the medical needs of the patients they accept for care. 
But do, or even can, obstetrician-gynecologists effec- 
tively perform this dual role of specialist for, and pri- 
mary physician to, women? | 

It has been proposed that there be major revisions in 
the training programs in our specialty.? This proposal, 
based primarily upon subjective data, may well be valid. 
However, before undertaking major changes in an 
educational program, it would seem desirable to state 
the results we wish to achieve. In other words, what 
kinds of improvements or increased benefits are we 
trying to provide? There is the need to establish a set of 
outcome criteria on the basis of which objectives can be 
stated and evaluated for progress. The dilemma in all 
of this is the lack of objective data as to how well today's 
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practicing obstetrician-gynecologist is performing in 
the role of a primary physician to women. 

This study was undertaken to measure the effective- 
ness of a primary-care physician in only one area of his 
practice, namely, the detection of cancer, not only in 
the reproductive system, but in all organ systems. 


Materials and methods 


The study was carried out in the suburban private 
practice of a Board-certified (1962) obstetrician-gyne- 
cologist during the 5 year period from January 1, 1972 
through December 31, 1976. This was a new solo prac- 
tice established in April, 1971. Prior to this, the physi- 
cian had practiced obstetrics and gynecology for 13 
years as a member of a three-man group in the same, 
moderate-size, Southern California community. This 
new practice consisted of adult and pediatric gynecol- 
ogy only. No obstetric patients were accepted for care. 

A total of 5,011 patients were seen on at least one 
occasion during this period; 157 were pediatric pa- 
tients (under age 15). Nine per cent (437) of the adult 
patients and 100 per cent (157) of the pediatric patients 
were seen on physician referral. The great majority 
were seen by either patient referral or self-referral 
from the previous practice. Of this group of 4,417 pa- 
tients, 80 per cent (3,723) saw no other physician ona 
regular basis and 50 per cent (2,200) had no other 
regular physician. | 

The great majority of patients (4, 898) were white. Of 
these, 26 per cent had Spanish surnames. Only three 
black and 161 Oriental patients are included in the 
study. Of the adult patients under age 50, 92 per cent 
gave a history of previous Pap smears. In the group 
over age 50, 79 per cent reported previous smears. 
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Each new patient was interviewed in the consultation 
room, with a complete history and system review, by 
the physician himself. Histories were not obtained by 
nurses and history questionnaires were not used. A 
complete physical examination was then conducted in 
an examination room with the patient unclothed and 
wearing a patient gown. Special emphasis was placed 
upon education for breast self-examination. Every 
adult patient was furnished with the American Cancer 
Societys brochure on cancer symptoms and breast 
self-examination. | 

Other than an office-performed urinalysis, no diag- 
nostic tests were routinely employed. All other diag- 
nostic tests, including cytology, were performed or or- 
dered only if indicated by the history and/or physical 
examination. Cervical, vulvar, and skin biopsies were 
performed as office procedures. Colposcopy, endome- 
trial biopsies on asymptomatic women, and office 
breast thermography were not employed. 

Cervical cytology studies were obtained on a yearly 
basis on all patients over age 18, and yearly on all sex- 
ually active women regardless of their age. Vaginal 
cytology was obtained only from women with a history 
of previous gynecologic cancer. No vaginal cytologic 
studies were obtained on patients with a previous total 
hysterectomy for benign disease. Class II Pap smears 
were repeated at 3 month intervals. Class III or greater 
Pap smears were investigated in the hospital by frac- 
tional curettage and cold-knife cervical conization. 

Samples for cervical cytology were obtained on two 
slides, the first with a spatula from the squamocolum- 
nar junction, the second from the endocervical canal 
with a saline-moistened cotton applicator. These sam- 
ples were delivered to the community hospital where 
they were screened and interpreted by three Board- 
certified pathologists. All biopsies and surgical speci- 
mens were interpreted by the same three pathologists. 

Uulizing the above criteria and methods, 9,279 tests 
were performed during this 5 year period. To serve as 
a control, as well as to more broadly sample the com- 
munity, 57,926 Pap smears obtained by 10 other local 
physicians during the same period are reported. This 
group included three obstetrician-gynecologists, four 
internists, and three family practicioners. 

Abnormal uterine bleeding as diagnosed by history 
was investigated in all cases by hospital admission and 
the performance of a fractional curettage. During the 5 
year period, curettage was performed on 374 occa- 
sions. 

Adnexal tumor masses were, after appropriate 
study, subjected to laparotomy. Laparoscopy was not 
performed on any patient in this series. | 
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Table I. Classification of 9,279 cytologic studies 
performed in one primary care office, 1972-1976 


No. ore Class | Class og Class 

Year | of tests II III V 
1972 1,531 l 523 0. 0 
1973 1,784 1,774 ; ; l 0 
1974 2,069 2,062 5 l l 0 
1975 1,981 1,975 3 2 l 0 
1976 1,914 1,906 OS UR. 0 0 
Total 9,279 9,240 27 9 3 0 


Table II. Classification of 57,826 cytologic studies 
performed in 10 other primary care offices, 1972-1976 


No. xx Class "a 23 Class 
Year | of tests II III V 


1972 — 13,949 13,849 25 6 8 
1973 13,176 — 13,123 aaa 45. c8 
1974 — 10,988 10,898 — 61 24 enm. 
1975 10,342 10,303 25 7 To B 
1976 . 937] 9329 30, GM — 2 0 
Total 57,826 57,412 222 75 24 8 


Patients with a history of, or physical findings of, 
malignant disease in other organ systems were in most 
instances referred to appropriate specialists for further 
diagnostic studies and/or treatment. 

Finally, all new cancer admissions to the 350 bed 
community hospital serving the same geographic area 
were analyzed. Squamous or basal-cell carcinomas of 
the skin are not included in the 1,152 cancer cases re- 
ported in the hospital Tumor Registry. This survey is 
for the 3 year period from January 1, 1974, through 
December 31, : 
study since the reference date for the hospital Tumor 
Registry is January 1, 1974. Since that date, the hospi- 
tal’s Tumor Registry has the accreditation require- 
ments of the American College of Surgeons. 


Results 


Table I shows the results of 9,279 cytologic studies 
performed on 5,011 patients over a 5 year period. Two 
patients with Class II Pap smears, on serial follow-up 
examinations, progressed to Class III. 

Table II details the results of 57,826 cytologic studies 
performed by 10 other physicians practicing in the 
community during the same 5 year period. Two inter- 
nists, with a combined total of 13 years of practice in 
the community, have never had a positive smear in 
their patients. 

Table III shows the results of the fractional curettage 
and cold-knife cervical conizations performed on the 
12 patients from Table I. Four of the five patients not 


1976. Only 3 years are available for 
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Table III. Surgical diagnoses in 12 ero “i smears 






Adenocarcinoma of endometrium > 37 

Squamous-cell carcinoma in 14 
situ cervix $ 

Adenocarcinoma in situ of i 
endocervix 

Carcinoma of the ovary 8 

Squamous-cell carcinoma of 4 
vulva 

Paget's disease of vulva m. 

Total 65 
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Follow-up 
Pap smears 


Jj. B. Class III Carcinoma in situ No residual tumor Class I 
J. S. i Class III Carcinoma in situ Carcinoma in situ’ Class I 
M. L. 55 Class IV Carcinoma in situ Carcinoma in situ Class I 
C. O. 35 Class III Carcinoma in situ No residual tumor Class I 
M. B. 56 Class IV Carcinoma in situ Carcinoma in situ Class I 
M. R. 42 Class IV Carcinoma in situ Carcinoma in situ Class I 
C. W. 35 ° Class III Carcinoma in situ Carcinoma in situ Class I 
LB: 26 Class III Moderate dysplasia ) Class I 
S. S. 28 Class III Chronic cervicitis Class I 
S. O. 35 Class III Moderate dysplasia Class I 
P. B. 36 Class II] Moderate dysplasia Class I 
V.G 24 Class III Severe dysplasia 





Method of diagnosis 


Fractional D&C ~ 


Abnormal bleeding | 
Conization of cervix 


Positive Pap smear 


Positive Pap smear Fractional D&C 


Adnexal mass Laparotomy 
Visible lesion Office biopsy 
Visible lesion Office biopsy 





subjected to hysterectomy have been followed with se- 
rial Pap smears for from 1 to 5 years. All of their 
smears have reverted to Class I. The fifth patient 
(V. G.) is being followed in the Oncology Department 
at the UCLA Medical Center. 

During this same 5 year period, 11 patients with 
Class III or Class IV Pap smears were referred to this 
office by seven physicians who do not perform their 
own surgery. A fractional curettage and cervical con- 
ization performed on these 11 patients resulted in the 
diagnosis of seven cases of squamous-cell carcinoma of 
the cervix and one case of adenocarcinoma in situ of 
the endocervix. All eight patients received total hys- 
terectomies, and no cases of invasive carcinoma were 
encountered. 

The 374 fractional curettages performed for abnor- 
mal uterine bleeding in this series resulted in the diag- 
nosis of adenocarcinoma of the endometrium on 37 
occasions. All of these patients had Class I Pap smears 
preoperatively. | 

During the 5 year period under study, 65 diagnoses 
of malignancy in the reproductive system were made in 
the 5,011 patients. These malignancies are outlined in 
Table IV. One carcinoma of the endometrium oc- 
curred in a 26-year-old patient and carcinoma of the 


ovary was diagnosed in a 32-year-old woman. There 
was one pediatric malignancy, a malignant teratoma of 
the ovary in a 6-year-old child. 

Table V outlines the 62 cases of malignancy in other 
organ systems diagnosen in this group of 5,011 pa- 
tients. 

Finally, Table VI outlines the 1,152 analytic cases of 
malignancy diagnosed or treated in the community 
hospital during the years 1974 through 1976. During 
this 3 year period there were, exclusive of newborn, 
39,902 admissions to the hospital. The five major sites 
for cancer and all other malignancies of the reproduc- 
tive system in women are detailed. 

It should be noted that three of the five most com- 
mon sites are exclusive to women, and 57 per cent of 
the colon and 33 per cent of the lung cancers in this 
community also occur in women. 


Comment 


It would be less than candid to make any claim that 
this study has established a set of outcome criteria valid 
on the national, or even regional, level. In reality, the 
study represents the self-assessment of one physician 
practicing in a very limited geographic area. However, 
the study does raise several disturbing questions con- 
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Table V. Malignancies of other organ systems in 5,011 patients 





Breast 33 Palpable mass or skin changes Referred 
Basal or squamous-cell 15 Skin lesion Office biopsy 
carcinoma | 
Melanoma 2 Skin lesion Referred 
Lymphoma 2 Palpable lymph nodes Referred 
Mixed tumor of parotid 2 Palpable mass Referred 
Transitional cell carcinoma of 2 Painless hematuria Referred 
bladder : 
Disseminated lymphosarcoma ] Skin lesion Office biopsy 
Carcinoma of head of pancreas i Jaundice Referred 
Clear-cell carcinoma of kidney l Palpable mass Referred 
Carcinoma of urethra l Visible lesion _ Office biopsy 
Carcinoma of rectum ub Palpable mass Referred 1 
Total 2 | 





cerning cancer detection in the office of a primary-care 
physician. 

It is disturbing to note that in analyzing malignancies 
diagnosed in organ systems other than the repro- 
ductive, all but three presented with visible or palpable 
lesions. These three were the two bladder carcinomas 
that presented with painless hematuria and the car- 
cinoma of the head of the pancreas, whose presenting 
symptom was jaundice. Perhaps this reflects obstetric- 
gynecologic training and/or experience. 

In this office study, only one colon cancer was diag- 
nosed, and no lung cancers. When the hospital inci- 
dence and the percentage of the two cancers occurring 
in women is noted, one can only conclude that some of 
these cancers were missed. Chest x-rays and barium 
enemas were rarely utilized on the 5,011 patients in this 
series. But in the future, the indications for these two 
studies will be far more liberal, especially in women 
over age 50. 

Most disturbing, however, is the fact that oid; 12 
positive Pap smears were found in more than 9,000 
examinations, and there were no positive smears in 37 
cases of endometrial cancer. Should a new group of 
cytologists be utilized? Should a different collection 
technique be employed? Or, is this low incidence of 
positive cytology valid in a previously well-screened 
population? The fact that 10 other local physicians had 
comparable low yields and the incidence of cervical 
carcinonia admitted to the local hospital would tend to 
support this conclusion. 


Table VI. Analysis of 1,152 cases of malignancy 
diagnosed or treated in a community hospital, 
1974-1976 


No. Per cent | Per cent 
of cases | of total | female 





Breast 204 17.71 100 59 
Colon and rectosig- 163 14.15 57 91 
moid 
Corpus uteri 115 9.98 100 89 
Lung 109 9.46 33 91 
Cervix uteri 69 5.99 100 33 
Ovary | 35 3.04 100 93 
Vulva-vagina 10 0.87 100 90 
Trophoblast | l -— 100 0 
All other sites 446 39.80 





Perhaps the primary value of the Pap smear in a 
screened Community is its emotional stimulus (patient 
and physician) for a yearly “checkup.” This is not writ- 
ten to downgrade the Pap smear. Rather, the greatest 
contribution of the Pap smear has probably always 
been that it conditioned women to seek regular and 
periodic medical examinations. 

In closing, it seems important to note that our world 
is so diverse, most problems can be treated successfully 
only by dealing with them at the local level, in their 
unique cultural context. If this report makes any prac- 
tical contribution, it is to emphasize that in most human 
affairs, medical practice included, the ideal is think na- 
tionally, but to act locally. 
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Discussion 


DR. KEITH P. RUSSELL, Los Angeles, California. Dr. 
Sack has presented an interesting self-assessment audit 
of the prototype of an obstetrician-gynecologist in a 
clinical setting who serves as a primary physician to 
women, with particular attention to genital cancer de- 
tection. The term “primary physician" has undergone 
varying interpretations in recent years, depending 
upon the individuals and organizations involved in the 
delineation of a proper definition. It is the interpreta- 
tion of the representative national organizations in our 
specialty that the obstetrician-gynecologist is truly a 
primary physician to women. However, this concept 
has been challenged by various legislative and accredit- 
ing bodies concerned with the training of physicians 
and the allocation of residency programs in the com- 
munity. Despite these challenges the fact remains that 
in the private sector the obstetrician-gynecologist does 
truly serve in this capacity. This has been documented 
by various studies within our own discipline and even 
more thoroughly demonstrated by those clinicians who 
have practiced this specialty over the past several years. 

In this regard, it is emphasized that as a primary 
physician he does indeed serve three essential func- 
tions: he renders comprehensive obstetric and gyne- 
cologic care to his patients; he usually establishes 
continuity of other care outside his specialty; and he 
integrates the care rendered by other specialists or con- 
sultants. 

Total comprehensive care is not the prime function 
of the obstetrician-gynecologist, but he serves to 
identify significant health problems in his patients and 
manage those associated with obstetrics and gynecol- 
ogy. He refers unrelated problems of health and offers 
the guidance and usually the integration of such other 
care. 

Dr. Sack has focused his paper mostly on the place of 
cancer detection for his patients in his role asa primary 
physician to women. He is disturbed by the fact that 
only 12 positive Pap smears were found in more than 
9,000 examinations, an incidence of slightly more than 
l per thousand. However, these figures simply illus- 
trate that the Pap technique is a useful screening pro- 
cedure but is not a diagnostic test. He did not em- 
phasize that in addition to the 12 Class III-IV smears, 
there were 27 Class II smears, giving a total of 39 ab- 
normal smears in over 9,000 screenings for an inci- 
dence of 4+ abnormal smears per thousand, which is 
closer to our own figures. His other community col- 
leagues had approximately six abnormal smears per 
thousand patients, not a significant difference. 

Dr. Sack does not indicate the incidence of positive 
smears broken down by repeated screenings, giving us 
only the total findings. However, it is well known that 
the yield drops off markedly after the initial screening, 
and I have no doubt that the majority of Dr. Sack's 
examinations were those on an annual basis on a rather 
stable patient population, as befits his primary physi- 
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cian role. This would explain the generally lower inci- 
dence of positive smears in his report. 

Although Dr. Sack has concentrated on the cancer 
detection aspects of his function as a primary physician 
to women, to my mind his paper has emphasized the 
broader impact substantiating this function. The sig- 
nificant figure in his paper is that of his 4,417 patients 
seen by patient or self-referral from his previous prac- 
tice, 80 per cent saw no other physician on a regular 
basis and 50 per cent saw no other regular physician. 
This highlights the basic thrust of our contentions that 
for the vast majority of women who have a obste- 
trician-gynecologist, he does indeed serve as their pri- 
mary physician, other concepts notwithstanding. It is 
highly likely that if the obstetrician-gynecologist were 
not serving this purpose, significant numbers of these 
women would not have received an annual physical 
checkup and Pap smear, since many of the so-called 
primary physicians in general internal medicine and 
family practice do not always routinely carry out these 
procedures, in my experience. Furthermore, the pro- 
cedures they do perform often result in cytologic 
specimens which are not representative since they are 
improperly taken or processed, a point which is becom- 
ing increasingly recognized by cytopathologists. 

Dr. Sack's paper strongly bolsters the concept that we 
do indeed serve as primary physicians to women, not 
always by choice but certainly by the facts of life in 
clinical practice. His paper further emphasizes those 
points which were noted in my opening comments re- 
garding the general functions of the primary physician 
to women, concepts which unfortunately continue still 
to be debated as legislative programs, manpower 
needs, and allocations are under study and develop- 
ment. 

DR. CHARLES F. LANGMADE, Pasadena, California. I 
do not know anyone that has basically a more honest 
approach to recording that which he does than Dr. 
Sacks. I would like to disagree on only one small point. 
Up until 1970 we did not do routine Pap smears on 
patients who had had hysterectomies for benign dis- 
ease. Since 1970 we have been doing them and we have 
picked up one invasive carcinoma of the vagina and 11 
in situ carcinomas in the vagina. These were identified 
by staining and by colposcopic examination and were 
removed locally except for the invasive lesion. I believe 
that we should be doing routine Pap smears on patients 
who have had previous hysterectomy for benign 
disease. 

DR. THOMAS A. SLATE, San Diego, California. I 
would like to particularly emphasize two aspects of this 
paper. The first of these has been mentioned by Dr. 
Langmade. I think it is definitely important to continue 
screening patients who have had hysterectomies for 
benign disease. I, too, have found one invasive car- 
cinoma, many dysplasias, and one or two carcinomas in 
situ. 

The yield of only 12 abnormal smears in 9,000 cases 
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has already been discussed and this is, indeed, low in 
comparison to our population in San Diego. Dr. Russell 
has already commented on Class II smears but I would 
like to add one point. The designation of the Class II 
smear in this instance may make the difference. The 
true Class II smear should actually represent a benign 
although slightly atypical smear without significant 
dysplasia. However, today more and more laboratories 
are including in the Class II smear report cellular 
changes that are indicative of moderate or even greater 
atypia if the cellular changes. do not actually suggest 
malignancy. If this principle i is followed, a significant 
number of carcinomas in situ and an occasional inva- 
sive carcinoma may be reported in this group. 

I would like to add a final statement. We all know 
that carcinoma in situ is a dynamic process that pro- 
gresses somehow from a minor atypia to a major atypia 
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and often ultimately to invasive carcinoma. The main 
purpose of cytology today is to detect these precursor 
lesions - not merely to detect carcinoma. In doing so we 
can significantly decrease the incidence of invasive car- 
cinoma. 

DR. SACK (Closing). I do not have an answer to the 
question regarding the number of previous Pap smears 
for each patient. However, I do have a group of pa- 
tients who have been screened yearly for 20 years. 

I share with Dr. Slate his concern over the quality of 
Pap smears. 

I appreciate Dr. Langmade’s concern that I do not 
take Pap smears on the “empty” vagina. This may be a 
defect in cancer screening technique. But in a search of 
our hospital's records over the past 19 years, 7 vaginal 
cancer cases could be documented. At least in this one 
community, not too many cases are being missed. 


Most of the provisions of the Copyright Act of 1976 became effective on January 1, 
1978. Therefore, all manuscripts must be accompanied by the following statement, signed 
by each author: "The undersigned author(s) transfers all copyright ownership of the 


manuscript entitled (title of article) to The C. V. Mosby Company i in the event the work is 
published. The author(s) warrants that the article is original, is not under consideration 
by another journal, and has not been previously published." Authors will be consulted, 
when possible, regarding republication of their material. 
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Intramural pregnancy with uterine rupture 


A case report 


EMIL F. CAVA, M.D. 
WILLIS M. RUSSELL, M.D. 
Las Vegas, Nevada 


A case of intramural pregnancy is presented which mimicked early abruptio placentae and 
was associated with placenta percreta. The literature is briefly reviewed. (AM. J. OBSTET. 


GYNECOL. 131: 214, 1978.) 


INTRAMURAL PREGNANCY is one of six ectopic preg- 
nancy sites recorded in the standard gynecologic 
textbooks of pathology and is defined as a gestation 
separate from the uterine cavity and tubes and sur- 
rounded by myometrium. A case of intramural preg- 
nancy mimicking an early abruptio placentae and as- 
sociated with placenta percreta is presented. 


Case report 


The patient, a 29-year-old gravida 3, para 2 (8 and 2 
years), was seen in the Emergency Room on July 12, 
1976, complaining of having been awakened by severe, 
cramplike epigastric and left lower quadrant pain with 
fainting and sweating. There were no gastrointestinal 
or urinary complaints. Her last menstrual period was 
on February 19, 1976, and she had had mild spotting in 
the first trimester but no vaginal bleeding with the 
acute pain. Past history revealed two term normal de- 
liveries and no previous surgery. 

Physical findings revealed a well-developed and 
well-nourished woman weighing 178 pounds, appear- 
ing pale and diaphoretic; the blood pressure was 84/0 
mm. Hg. The pulse was 84, and there was abdominal 
tenderness only over the right side of a 20 weeks’ size 
uterus. A very slight periumbilical bluish discoloration 
was noted. which had been present for 3 days. The 
hemoglobin was 11.2 Gm. and hematocrit 33 per cent. 
Urinalysis and electrolytes were normal. 

The patient was admitted as having early partial ab- 
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ruptio placentae and after 10 hours the hemoglobin 
dropped to 8.6 Gm. and hematocrit to 25 per cent with 
no signs of vaginal bleeding and a colpotomy negative 
for blood. She was given 1 unit of blood with restora- 
tion of the hemoglobin to 11 Gm. and the following day 
she was pain free but still tender on the right side of the 
uterus. Ultrasound revealed a fetus of 21 weeks' gesta- 
tion with no abnormal placental separations noted. 
Fetal heart tones remained good. 

With a second drop of her hemoglobin to 9.9 Gm. on 
the third hospital day an elective laparotomy was per- 
formed; 800 to 1,000 c.c. of dark blood were present in 
the peritoneal cavity. The uterus was enlarged to a 20 
weeks’ gestation with normal ovaries and tubes. Equi- 
distant from the right cornu to the midfundal portion 
of the uterus was a 3 by 2 cm. mass of placental tissue 
projecting from the surface, with oozing of dark blood. 
The fundal wall was a light tan color with markedly 
dilated vessels. The initial impression was that of 
placenta percreta. A total abdominal hysterectomy was 
performed. During the operation the pathologist re- 
turned the diagnosis of intramural pregnancy. 

Dissection of the specimen revealed the endometrial 
cavity to contain approximately 5 to 10 c.c. of dark 
blood and the endometrial surface bulging toward the 
cavity (Fig. 1). Further opening of this bulging surface 
revealed the presence of a fetus 16 cm. in crown-rump 
length, in breech presentation, within the right fundal 
wall of the uterus. The placenta was located within the 
myometrium. The left cornual opening was identified 
as was the right cornual opening. The uterus weighed 
1,000 grams. 


Comment 


In 1965 McGowan! reported two cases of intramural 
pregnancy, one ruptured and one unruptured, 3 to 3% 
months’ gestation. He found six additional cases in the 
literature at that time. Chalupa and associates? re- 


0002-93 78/78/02 13 1-0214$00.30/0 © 1978 The C. V. Mosby Co. 


á ao s ci LR fa 


Volume 131 
*Number 2 


Fig. 1. The empty endometrial cavity (A) is encroached upon by a large cystic fundal mass containing 
a 20 week fetus and amniotic fluid. The cyst wall (B) was lined by “pushed-up” endometrium, 
thinned-out myometrium, and amnion. The placental rupture site (C) can be seen at the left of the 


photograph. 


ported 17 cases from 1924 to 1970 and their own two 
cases in 1972 terminating in the fifth and sixth months 
of pregnancy, similar to the present case, both with 
uterine ruptures and supracervical hysterectomies. 
The criteria for diagnosis depend on growth of the 
pregnancy within the myometrium, without communi- 
cation to the endometrial cavity and separate from the 
tubes. In addition, as McGowan! pointed out saccula- 
tion, diverticulum, or congenital anomalies of the 
uterus are absent. 

Etiologic consideration has been presented as deep 
penetration of an endometrial gland from the uterine 
cavity with growth within the myometrium. Serosal 
implantation with burrowing and growth within the 
myometrium has been suggested by Achmatowicz? and 
by Bazin and Compton.* 

Of the cases reviewed in the literature, description of 
microscopic pathology is not extensive or lacking; how- 
ever, Achmatowicz described absence of decidua in the 
gestational cavity within the uterine wall but decidua 
vera was lining the separate uterine cavity. Micro- 
scopically in this case decidua was absent at the rupture 
site and it is theorized that endometrial implantation 
occurred beginning as a placenta accreta progressing to 
an increta and percreta with rupture of the uterus. 
Millar? reported 14 cases of placenta accreta with one 
percreta and none of these was associated with intra- 


mural pregnancy. In his excellent survey of placenta 
accreta he concluded that the only constant feature is 
the complete or almost complete absence of the de- 
cidua, which has been postulated as responsible for 
limiting trophoblastic invasion. The underlying cause 
of primary decidual deficiency is likely to be hormonal. 
It has been shown that decidualization is engendered 
by endogenous histamine under the influence of a 
sudden surge of estrogen secretion. In Millar's review 
of the literature cases as early as 10 weeks' gestation to 
24 weeks' gestation were proved placenta accretas, in- 
dicating that placenta accreta is present before the 
definitive placenta has completely formed, probably as 
a result of a primary decidual deficiency. It is conceiv- 
able, therefore, that early deep myometrial penetration 
could occur and allow fetal growth within the myome- 
trium until inevitable rupture will occur. 

Although significant microscopic evidence is lacking 
in many of the cases reported in the literature, defects 
of or absence of the decidua basalis should be investi- 
gated in intramural pregnancies to assist in explaining 
this anatomical defect, whether etiologic considerations 
are those of serosal or endometrial implantation. 


Appreciation of their help is expressed to Kurt 
Benirschke, M.D. and Elizabeth M. Ramsey, M.D. 
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Discussion 


DR. ROBERT C. BECK, Walla Walla, Washington. The 
presented case history relating the problems of recog- 
nition graphically underlines the difficulties of diag- 
nosis. Once the diagnosis of intraperitoneal bleeding 
was established, appropriate surgery resulted in a 
cured patient. 

In reviewing the literature Dr. Cava has pointed out 
that there is a paucity of descriptive pathology. 

kime Scion PRHA s in da 3 to 
11 per cent of all ectopics. Probably the rarest and most 
difficult to manage is cervical implantation. 

Intramural is next in rarity followed by cornual. 
There seems to be some reduplication of terms applied 
to the same pathologic entity. Interstitial, angular, and 
cornual are terms used to describe implantation in the 
cornual portion of the tube. The terms interstitial and 
angular are really nondescriptive and basically refer to 
a pregnancy occurring in the cornu. Some authors feel 
the term cornu should be reserved for ectopics occur- 
ring in a congenitally abnormal uterus. When we resect 
the intrauterine segment of the tube we call it a cornual 
resection. Why not delete the terms angular and inter- 
stitial, as they are truly nondescriptive and redundant? 

To add to the confusion of terminology, intramural 
pregnancy is defined as a pregnancy implanted directly 
into the myometrium with no underlying decidua. We 
reviewed the microscopic slides in instances of cornual 
implantations and found such a disruption of the anat- 
omy by hemorrhage and necroses that we did not find 
tubal epithelium. These could not be distinguished 
from intramural pregnancies microscopically. 

After reviewing a number of papers relating to cor- 
nual pregnancies a few observations can be made. 
There is no known etiology, but pre-existing infection 
has not been implicated. One has to be impressed that 
these intrauterine ectopics occur in pathologic uteri. 
Uteri that have been traumatized either by myometrial 
perforations at curettage or leiomyomectomy or more 
commonly by cornual resection. In over 50 per cent of 
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cornual pregnancies reported in one series, previous 
cornual surgery had been done. 

The review of large series relating to ectopic preg- 
nancy site location is mentioned but none of the series 
reviewed correlated previous surgery and cornual in- 
terstitial pregnancies. 

In Dr. Hallett's series, presented 2 years ago, he re- 
ported an incidence of 12 per cent "interstitial" i.e., 
"cornual" pregnancies in the series of ectopics associ- 
ated with IUD's. This is considerably higher incidence 
than is reported in other series, but it is only 1 per cent 
higher than cornual pregnancies not associated with 
IUD. One might wonder if we have another causative 
factor with long-term changes in the uteri associated 
with IUD's. 

Intrauterine ectopics do occur, are challenging to 
diagnose, and require prompt and definitive surgery. 

DR. JACK G. HALLATT, Los Angeles, California. I 
would like to point out once again that one very well- 
established etiologic factor for interstitial or intramural 
pregnancy is wedge excision salpingectomy. I now have 
six patients with intramural or interstitial pregnancy 
following wedge excision salpingectomy. My feeling is 
that the procedure should be abandoned and is rarely 
indicated. It predisposes to interstitial pregnancy, it is 
less effective for sterilization than the Pomeroy, Irving, 
or fimbriectomy, and is unnecessary in most instances. 

From the pictures I regard this as an interstitial 
pregnancy and I feel that the etiology is in the tube in 
all such cases but involves the intramural portion of the 
uterus. 

DR. CAVA (Closing). Dr. Hallatt, we really did not 
think this was an interstitial pregnancy. Unfortunately, 
the right tube did not show in the photographs but it 
was perfectly normal. There was no reflux of blood 
into the cornual portion of the tube and the pregnancy 
was totally surrounded by myometrium. We have felt 
that this represents a defect within the decidua and felt 
that placenta accreta was probably the etiologic factor. 
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Let us show you why. 
Real-time ultrasound T answers be A in 
pregnancy that previously went unanswered until deliv- 
ery. The ADR Real-Time Scanner is being used daily by 
physicians in more than 500 hospitals and private prac- 
tices to confirm diagnoses, detect problems, date gesta- 
lion, assess fetal status and much more. Because ADR 
has far more clinical and technological experience than 
anyone else in our field, you can be assured of Wen 
reliability, the latest advances in image quality and comm. 
venience, and a professional training program. 

But you don'thave to believe us —we want to show 
you. Return the coupon today —or call toll-free (800) 
528-1447—10 request a video tape presentation or a 
clinical demonstration in your office. And ask us for the 
names of ADR customers in your area—they ll tell you 
how the ADR Scanner has revolutionized the practice of 
obstetrics for them. 
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ADR uttrrasounp 


2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 


Gentlemen: 

[] Contact me to schedule a clinical demonstration. 

Please send: 

O Additional information on the ADR Ultrasound Real-Time Scanner. 
O Your video tape presentation. 

O The name of an ADR customer in my area. 
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Nonspecific’ vaginitis 
Often masked by previsit and routine douches, 


candidiasis and trichomoniasis.' 


Often chronic —in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 

chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. e 








When you unmask 
"nonspecific" vaginitis 
you may find 

H. vaginalis 
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H.vaginalis— 


*Trademark 


Effective 

Based on a review by the National 
Academy of Sciences/National Research 
Council, SULTRIN was rated as 
"effective" against H. vaginalis. 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 
of dosage forms 


SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. 


Indications: SUITRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis. 
They may also be used as a deodorant for sapro- 
phytic infection following radiation therapy 
Contraindications: Sulfonamide sensitivity and kid- 
ney disease. 


Dosage: SULTRIN Cream: One opplicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter. 

SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 
course may be repeated if necessary. 

Supplied: SULTRIN Cream is available in 2.75 oz. 
(/8 g) tubes with the ORTHO* Measured-Dose 
Applicator. 

SULTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicator. 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 
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One 


menopausal 
symptom 
that wont improve 
with time. 





Atrophic vaginitis. 
Unlike some other menopausal symptoms — vasomotor flushes and sweats— which may 
be self-limited, atrophic vaginitis represents a response to long-standing estrogen 
deficiency, usually appearing several years after the onset of the menopause. Because the 
vaginal mucosa is gradually thinned, many patients experience vaginal dryness and 
irritation which may predispose to infection, dyspareunia and itching. 

The symptoms of atrophic vaginitis usually respond specifically and dramatically 
to estrogen therapy with PREMARIN (Conjugated Estrogens, U.S.P) VAGINAL 
CREAM. Applied intravaginally PREMARIN VAGINAL CREAM promptly induces 
cornification of the vaginal mucosa, increases glycogen content of epithelial cells and 
formation of lactic acid to encourage a return of the normal bacterial flora. 

PREMARIN VAGINAL CREAM. Topical therapy when the underlying 


problem is estrogen deficiency. 


PREMARIN 


(CONJUGATED 
ESTROGENS, U.S.P) 
VAGINAL CREAM 
ESTROGENS 
OBTAINED EXCLUSIVELY 
FROM NATURAL SOURCES 
For a summary of recent data on the postmenopausal 
administration of exogenous estrogens and associated risks, 


see Boxed Warning in Prescribing Information. 
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| 1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
fae IDOMETRIAL CARCINOMA. ù 
| Three independent case control studies have reported an increased risk of en- 
| ymetrial cancer in postmenopausal women exposed to exogenous estrogens for 
| prolonged periods.'-? Tne risk was independent of the other known risk factors for en- 
| dometrial cancer. These studies are further supported by the finding that incidence 
| rates of endometrial cancer have increased sharply since 1969 in eight different areas 
|] of the United States with population-based cancer reporting systems, an increase 
r3 - which may be related to the rapidly expanding use of estrogens during the last decade * 
_| The three case control studies reported that the risk of endometrial cancer in estrogen 
E sers was about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend 
| on both duration of treatment’ and on estrogen dose.? In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that 
| will control symptoms should be tuc one medication should be discontinued as 
| soon as possible. When prolonged treatment is medically indicated, the patient should 
be reassessed on at least a semiannual basis to determine the need for continued 
1 erapy. Although the evidence must be considered preliminary, one study suggests 
t cyclic administration of low doses of estrogen may carry less risk than continuous 
ninistration;? it therefore appears prudent to utilize such a regimen. Close clinical 
eillance of all women taking estrogens is important. In all cases of undiagnosed 
‘persistent or recurring abnormal vaginal bleeding, adequate diagnostic measures 
shi uld be undertaken to rule out malignancy. There is no evidence at present that 
t natural” estrogens are more or less hazardous than "synthetic" estrogens at 
 equiestrogenic doses. 
_ 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
MC The use of female sex hormones, both estrogens and progestogens, during early 
Pp 2g Yancy may seriously damage the offspring. It has been shown that females ex- 
- posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
| developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
| rare This risk has been estimated as not greater than 4 per 1000 exposures.’ Further- 
| ore, a high percentage of such exposed women (from 30 to 90 percent) have been 
| found to have vaginal adenosis,*-'2 epithelial changes of the vagina and cervix. 
E Ithough these changes are histologically benign. it is not known whether they are pre- 
| cursors of malignancy. Although similar data are not available with the use of other 
| estrogens, it cannot be presumed they would not induce similar changes. Several re- 
| ports suggest an association between intrauterine exposure to female sex hormones 
| à nd congenital anomalies, including congenital heart defects and limb reduction 
f i defects.'3-'* One case control study'* estimated a 4.7-fold increased risk of limb reduc- 
| tion defects in infants exposed in utero to sex hormones (oral contraceptives, hormone 
; I withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some 
| of these exposures were very short and involved only a few days of treatment The data 
-| suggest that the risk of limb reduction defects in exposed fetuses is somewhat less 
| than 1 per 1000. In the past, female sex hormones have been used during pregnancy in 
|] an attempt to treat threatened or habitual abortion. Tnere is considerable evidence that 
| estrogens are ineffective for these indications, and there is no evidence from well con- 
ea studies that progestogens are effective for these uses. If PREMARIN Vaginal 
ti 
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Cream is used duting pregnancy, or if the patient becomes pregnant while taking this 
| drug, she should be apprised of the potential risks to the fetus, and the advisability of 
| pregnancy continuation 


DESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. in a nonlique- 
E ing base containing cetyl esters wax, cetyl alcohol, white wax, glyceryl monostearate, 
propylene glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil. 


PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained exclusively 


from natural sources, occurring as the sodium salts of water-soluble estrogen sulfates 
blended to represent the average composition of material derived from pregnant mares’ 
ur e. It contains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 
- T7a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
INDICATIONS: PREMARIN (Conjugated Estrogens. U.S.P) Vaginal Cream is indicated in the 
1 ent of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT 
N SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE 
i CAUSE SEVERE HARM TO THE FETUS (SEE BOXED WARNING) 
CONTRAINDICATIONS: Estrogens should not be used in women with any of the following 
“conditions: 1. Known or suspected cancer of the breast except in appropriately selected pa- 
' s being treated for metastatic disease. 2. Known or suspected estrogen-dependent 
jlasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnor- 
genital bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past 
history of thrombophlebitis, thrombosis, or thromboembolic disorders associated with pre- 
ious estrogen use (except when used in treatment of breast malignancy). PREMARIN 
a inal Cream should not be used in patients hypersensitive to its ingredients. 
IARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
- postmenopausal women increase the risk of cancer of the breast," although a recent study 
has raised this possibility. '® There is a need for caution in prescribing estrogens for women 
- with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
-or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
- Surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'* 
~ Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement,'?-?? Users of oral contraceptives 


.. have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
- and myocardial infarction ??^3? Cases of retinal thrombosis, mesenteric thrombosis, and op- 
- — tic neuritis have been reported in oral contraceptive users.?':3? An increased risk of post- 
.. surgery thromboembolic complications has also been reported in users of oral contracep- 
^. tives.33* If feasible, estrogen should be discontinued at least 4 weeks before surgery of the 
- — type associated with an increased risk of thromboembolism, or during periods of prolonged 
_ immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
F ‘thromboembolic disorders, or in persons with a history of such disorders in association with 

— estrogen use. They should be used with caution in patients with cerebral vascular or coro- 
M mary artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those 
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Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
been reported in women taking estrogen-containing oral contraceptives.3* Increased blood 
pressure may occur with use of estrogens in the menopause? and blood pressure should be 
monitored with estrogen use, A worsening of glucose tolerance has been observed in pa- 
tients on estrogen-containing oral contraceptives. For this reason, diabetic patients should 
be carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with specia! reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year without another 
physical examination being performed. Conditions influenced by fluid retention such as 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain pa- 
tients may develop manifestations of excessive estrogenic stimulation, such as abnormal or 
excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression? Patients with a history of depression 
should be carefully observed. Preexisting uterine leeomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant speci- 
mens are submitted. If jaundice develops in any patient receiving estrogen, the medication 
should be discontinued while the cause is investigated. Estrogens should be used with care 
in patients with impaired liver function, renal insufficiency, metabolic bone diseases associ- 
ated with hypercalcemia, or in young patients in whom bone growth is not complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; in- 

creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. - 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, includ- 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys- 
menorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; increase 
in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum: hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal cur- 
vature: intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea: increase or decrease in weight; reduced carbohydrate tolerance; aggravation of — 
porphyria; edema; changes in libido. j 
ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
females. ` 
DOSAGE AND ADMINISTRATION Given cyclically for short-term use only: For treatment of | 
atrophic vaginitis or kraurosis vulvae. | 

The lowest dose that will control symptoms should be chosen and medication should be 

discontinued as promptly as possible. | 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inter- 

vals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of 

the condition. ' 

Treated patients with an intact uterus should be monitored closely for signs of endometrial - 

cancer and appropriate diagnostic measures should be taken to rule out malignancy in the 
event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream— 
Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also contains cetyl esters wax, 
cetyl alcohol, white wax, glyceryl monostearate, propylene glycol monostearate, methyl 
stearate, phenylethy! alcohol, sodium lauryl sulfate, glycerin, and mineral oil.) — 
Combination package: Each contains Net Wt. 1⁄2 oz (425 g) tube with one calibrated 
plastic applicator. ; 
Also Available —Refill package: Each contains Net Wt. 17; oz (42.5 g) tube. 
PHYSICIAN REFERENCES: 1. Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 1975. 2. Smith, 
D.C. et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM, et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P. et al: N. Engl. J. Med. . 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al: 
Obstet. Gynecol. 40.287-298, 1972. 9. Herbst, A., et al.: Am. J. Obstet. Gynecol. 118:607-615, 
1974. 10. Herbst, A, et. al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafi, A., et al: Obstet. 
Gynecol. 43:118-128, 1974. 12, Sherman, A.l., et al: Obstet. Gynecol. 44:531-545, 1974. 13. Gal, 
|, et al: Nature 276:83, 1967. 14. Levy, EP, et al: Lancet 1:611, 1973. 15. Nora, J., et al: Lancet - 
1:941-942, 1973. 16. Janerich, D.T., et al: N. Engl. J. Med. 291:697-700, 1974. 17. Boston Col- - 
laborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al: N. 
Engl. J. Med. 295:401-405, 1976. 19. Daniel, D.G., et al: Lancet 2:287-289, 1967. 20. The 
Veterans Administration Cooperative Urological Research Group: J. Urol. 98:516-522, 1967. 
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Classic pages in 
OBSTETRICS AND 
GYNECOLOGY 


Lawrence D. Longo, M.D. 





On the nervous ganglia of the uterus, and An appendix to 
a paper on the nervous ganglia of the uterus, with a 
further account of the nervous structures of that organ 


ROBERT LEE 


Philosophical Transactions of the Royal Society of London, Part I, pp. 269-275, 1841, and Part II, pp. 173-179, 1842 





Unul the mid-nineteenth century, there was no 
agreement as to whether the uterus possessed nerves. 
Although William Hunter, in his great monograph of 
the anatomy of the human gravid uterus (Birmingham, 
1774, J. Baskerville), described such nerves, also noting 
their increase in size during pregnancy, many anato- 
mists denied their existence. Lee, Physician to the 
British Lying-In Hospital and lecturer on midwifery at 
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St. George's Hospital (London), gave the first careful 
and accurate description of these nerves and the cervi- 
cal ganglion. He recorded the background of his 
serendipitous discovery: "On the 8th of April, 1838, 
while dissecting a gravid uterus of seven months, I ac- 
cidentally observed the trunk of a large nerve proceed- 
ing upward from the cervix to the body of the uterus 
along with the right uterine vein, and sending off 
branches in its course to the posterior surface of the 
uterus, some of which accompanied the ramifications 
of the vein, and others were inserted into the 
peritoneum. A broad band, resembling a plexus of 
nerves, was seen extending across the posterior surface 
of the uterus, and covering the nerve midway between 
the fundus and the cervix. On the left side the same 
appearances were seen, and several branches of the 
nerves accompanying the uterine vein were distinctly 
continuous with branches of the great plexus crossing 
the body of the uterus." Lee carefully described these 
nerves and their ramifications: "The uterus and its ap- 
pendages are wholly supplied with nerves from the 
great sympathetic and sacral nerves. At the bifurcation 
of the aorta, the right and left cords of the great sympa- 
thetic nerve unite upon the anterior part of the aorta, 
and from the aortic plexus. This plexus divides into the 
right and left hypogastric nerves, which soon subdivide 
into a number of branches to form the right and left 
hypogastric plexus. Each of these plexuses, having the 
trunk of the hypogastric nerve continued through its 
centre, after giving off branches to the ureter, peri- 
toneum, rectum, and trunks of the uterine blood- 
vessels, descends to the side of the cervix, and there 
terminates in a great ganglion, which, from its situation 
and relations, may be called the hypogastric ganglion, 
or utero-cervical ganglion. This ganglion is situated by 
the side of the neck of the uterus, behind the ureter, 
where it is passing to the bladder. In the unimpreg- 
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nated state it is usually of an irregular, triangular, or 
oblong shape, with several lobes or processes projecting 
from it where the nerves enter, or are given off from it. 
In the long diameter it usually measures from half an 
inch to three-quarters of an inch, varying in dimen- 
sions with the size of the nerves with which it is con- 
nected. From the inner surface of each hypogastric 
ganglion numerous small, white, soft nerves pass to the 
uterus, some of which ramify upon the muscular coat 
about the cervix, and others spread out under the 
peritoneum, to coalesce with the great ganglia and 
plexuses situated on the posterior and anterior surfaces 
of the organ. Large branches also go off from the inner 
surface of the hypogastric ganglion to the nerves sur- 
rounding the blood-vessels of the uterus, which they 
accompany in all their ramifications throughout its 
muscular coat. Other branches of nerves pass down 
from the ganglion between the vagina and bladder. 
Soon after conception the blood-vessels of the nervous 
ganglia and plexuses now described enlarge, and the 
ganglia and plexuses themselves expand with the 
uterus. The long diameter of the hypogastric ganglion 
at the end of the ninth month measures about an inch 
and a half." The illustration shows these structures, 
where G is the great sympathetic nerve; H is the right 
and left hypogastric nerves and plexuses; and / is the 
left hypogastric or great uterocervical ganglion, with an 
artery passing into it. Lee was impressed particularly 
with the increase in size of these structures during ges- 
tation, noting: “On comparing this dissection with that 
now described, it is impossible to avoid being struck 
with the enormous development of these nervous 
structures during the four latter months of pregnancy, 
or to resist the conclusion that these are formed for the 
purpose of supplying the uterus with that nervous 
power which it requires during labour." He then con- 
cluded: “These dissections prove that the human 
uterus possesses a great system of nerves, which en- 
larges with the coats, blood-vessels and absorbents dur- 
ing pregnancy, and which returns after parturition to 
its original condition before conception takes place. It 
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is chiefly by the influence of these nerves, that the 
uterus performs the varied functions of menstruation, 
conception, and parturition, and it is solely by their 
means, that the whole fabric of the nervous system 
sympathises with the different morbid affections of the 
uterus. If these nerves of the uterus could not be dem- 
onstrated, its physiology and pathology would be 
completely inexplicable.” These papers also were pub- 
lished separately as On the Ganglia and Other Nervous 
Structures of the Uterus (London, 1842, R. and J. E. 
Taylor). Lee’s report was discredited by several of 
London's leading anatomists, but John Dalrymple, a 
London surgeon-anatomist, compared the uterine 
nerves to the nerves of the stomach and small intestine, 
observing: “. . . so closely did they agree, in every par- 
ticular, with the appearances presented by the uterine 
nerves, that it would have been impossible to distin- 
guish the one from the other. Thus by comparing the 
unknown with the known, despite the want of any abso- 
lute test, I feel perfectly satished of the true nervous 
character of the very beautiful plexuses you have so 
patiently and with so much labour developed." Sadly 
Lee's findings were misrepresented by his former stu- 
dent, Thomas Snow Beck (Philos. Trans. R. Soc. Lond., 
Part II, p. 213, 1846), and only after a prolonged battle 
were Lee's claims recognized. He then extended his 
findings in the publication Engravings of the Ganglia 


and Nerves of the -Uterus and. Heart... (London, 


1848, Churchill). Twenty-five years later, Ferdinand 
Frankenhaeuser redescribed these structures in some- 
what greater detail (Die Nerven der Gebaermutter und ihre 
Endigung in den Glatten Muskelfasern, Jena, 1867, F. 
Mauke). Although he ardently opposed ovariotomy, 
Lee made numerous contributions to the specialty. He 
apparently first used the term “cervicitis.” From dissec- 
tions on cadavers he demonstrated that leukorrhea 
originates from the uterus rather than from the tubes 
or vagina. Lee also noted the similarity of pathologic 
findings in cases of puerperal fever and erysipelas and 
wrote on the discovery of the obstetric forceps by the 
Chamberlens. 


Most of the provisions of the Copyright Act of 1976 became effective on January 1, 
1978. Therefore, all manuscripts must be accompanied by the following statement, signed 
by each author: "The undersigned author(s) transfers all copyright ownership of the 


manuscript entitled (title of article) to The C. V. Mosby Company in the event the work is 
published. The author(s) warrants that the article is original, is not under consideration 
by another journal, and has not been previously published." Authors will be consulted, 
when possible, regarding republication of their material. 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
uons of new procedures or instruments. Reports should be limited to seven 


hundred words and two references. Use of an illustration or table requires a 
proportionate reduction in total words. 





Spinal anesthesia for laparoscopic 
tubal sterilization 


D. CACERES 
K. KIM 


Indiana University School of Medicine, Indianapolis, Indiana 


GENERAL ANESTHESIA with controlled ventilation 
has been recommended for laparoscopy and transec- 
tion of the Fallopian tubes. The use of spinal anesthesia 
has never been reported and its use for this procedure 
has been contraindicated because of the position of the 
patient, the distention of the abdominal cavity by the 
insufflation of carbon dioxide, the absorption of this 
into the bloodstream, and patient discomfort. 

Fifteen patients undergoing laparoscopic steriliza- 
tion were selected at random. Mean age was 33 + 4 
years, and mean weight was 125 * 21 pounds. All pa- 
tients were American Standards Association Class I. 
Premedication consisted of morphine sulfate, 0.065 
mg. per pound of body weight. 

The patients were monitored with electrocardio- 
grams and blood pressure by cuff and chest stetho- 
scope. A radial artery was cannulated with the use of 
local anesthesia, and 10 minutes later, while the pa- 
tients were breathing room air, arterial samples were 
taken. 

Spinal anesthesia was then induced with a 25 gauge 
spinal needle placed at the level of the fourth to fifth 
lumbar vertebra and hyperbaric lidocaine, 75 mg. in- 
jected intrathecally. Following the carbon dioxide in- 
sufflation, arterial samples were drawn at five, 10, and 
15 minutes, as well as after the patients had been in the 
recovery room for 30 minutes. All patients breathed 
room air during the entire procedure. The amount of 
carbon dioxide insufflated was 3.5 + 1.2 L. Mean in- 


Reprint requests: D. Caceres, Indiana University School of 
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traperitoneal pressure was 10 + 4 mm. Hg. All patients 
were kept in a 15° Trendelenburg position. 

After the carbon dioxide insufflation, intraperitoneal 
pressure rose by 10 mm. Hg and systolic and diastolic 
pressures also increased by 13 and 17 mm. Hg, respec- 
tively. No arrhythmia was observed. 

The mean Pao, before the block was 77.4 mm. Hg; it 
rose to 90 and 93.3 mm. Hg five and 15 minutes after 
insufflation. The increases in Pao, were statistically 
significant (p < 0.001). Paco, values did not change 
significantly. pH values were decreased by 0.03. 

Three patients complained of pain in the right 
shoulder as the carbon dioxide was being insufflated. 
The pain subsided after the insufflation was slowed 
and 1 c.c. of fentanyl* was administered intravenously. 
It was interesting to see that the mean Pao, was 
significantly increased while the Paco, slightly changed 
despite the distention of the abdominal cavity, the 
head-down position, high level of spinal anesthesia, 
and breathing of room air. 

This could be explained on the basis that the respi- 
ratory center was not depressed and responded to the 
carbon dioxide. The fact that a sensory block up to the 
level of the fifth to sixth thoracic vertebra did not pre- 
vent the shoulder pain, indicates that it comes from the 
diaphragmatic area. 

It is concluded that, in the healthy patient who is 
going to undergo laparoscopy, spinal anesthesia could 
be another alternative to general anesthesia. 


*Innovar, McNeil Labs., Inc., Fort Washington, Pennsyl- 
vania. 
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Laceration of a placental vein: An injury 
possibly inflicted by the fetus 


ALLEN Q. TUGGLE, M.D. 
WILLIAM A. COOK, M.D. 


Department of Obstetrics and Gynecology, Northeastern Ohio 
Universities College of Medicine, and Akron General Medical 
Center, Akron, Ohio 


THE MECHANISM OF disruption of the placental vein 
is speculative. In the case reported here, there was no 
history of maternal abdominal trauma. A case with 
pathologic features similar to those of the present case 


was cited by Buchsbaum,’ in 1968, but disruption of 


the placental vessel was secondary to trauma. Goodlin 
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and Clewell? reported an identical case in 1974; how- 
ever, the disruption was caused by amniocentesis. No 
report could be found of spontaneous or unexplained 
rupture of a placental vessel. 


A 29-year-old woman, gravida 4, para 3, was admitted to 
the hospital on January 20, 1976, at 39 weeks' gestation, for an 
elective repeat cesarean section. Her pregnancy had been free 
of complications, and the highest blood pressure had been 
120/80. In 1971, she had a cesarean section for fetal distress; 
prior to that she had had two term vaginal deliveries. 

On January 21, 1976, about six hours before the intended 
repeat cesarean section was scheduled, the patient's sleep was 
interrupted by a sudden gush of bloody amniotic fluid. The 
cervix was 2 cm. dilated and uneffaced. The vertex was at the 
—2 station. The uterus was soft and nontender, and the fetal 
heart tones were audible in the right lower abdomen. The 
blood pressure was 130/86, and pulse was 72 beats per min- 
ute. Hemoglobin was 11.5 Gm. per 100 ml. and the hemato- 
crit was 34.5 per cent. An emergency cesarean section was 
begun immediately, and a healthy, but pale, female infant was 
delivered, with Apgar scores of 7 and 8 at one and five min- 
utes, respectively. 

The placenta, implanted in the posterior fundus, appeared 
entirely normal except for a small opening in a blood vessel, 
1.5 cm. from the insertion of the cord (Fig. 1); there was active 
bleeding from this defect in a blood vessel on the fetal surface 
of the placenta (Fig. 2). Microscopic examination of the 
placenta revealed the lacerated vessel to be a vein. The umbili- 
cal cord was normal microscopically, as was the placenta. 


In the case reported here, the normal placental vein 
either ruptured spontaneously or was lacerated by the 
fetus. It is of interest that the infant's fingernails were 





Fig. 1. Fetal surface of the placenta, with ruptured vessel shown at arrow. 
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Fig. 2. Photomicrograph showing ruptured vessel with red blood cells within the lumen. 


exceptionally long, and it is at least possible that the 
infant itself accidentally lacerated the vein of the 
placenta. The question of causation of disruption of a 
normal placental vein in the absence of trauma must 
remain moot. 
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Squamous cell passage from the 
peritoneal cavity to lymph glands and 
pulmonary lymphatics in a malformed 
infant: A mechanism for endometriosis 
and pulmonary metastasis 


NALINI DOSHI, M.D. 
TOSHIO FUJIKURA, M.D. 


Department of Pathology, Magee-Womens Hospital, Pittsburgh, 
Pennsylvania 


FLUIDS, ERYTHROCYTES, and foreign particles can 
be absorbed from the peritoneal cavity into the circula- 
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tion.' However, limits on size of particles absorbed and 
mode and extent of lymphatic transportation are not 
clearly known in the human subject. 

Recently we encountered a female infant with uro- 
genital anomalies in whom there was evidence of the 
passage of squamous cells from the urogenital tract via 
the Fallopian tubes to the peritoneal cavity and sub- 
sequently to the lymph glands and pulmonary lymphat- 
ics. 


A 2,350 gram female infant was delivered by cesarean sec- 
tion at 32 weeks of gestation to a 30-year-old woman, gravida 
1, whose antenatal history was uneventful. The abdomen was 
protuberant with a firm midline mass at delivery. Roentgeno- 
gram revealed hypoplastic lungs; arterial blood gas analysis 
showed pronounced intractable respiratory acidosis. The in- 
fant never passed urine and died after one hour and 15 min- 
utes. The fetal surface of the placenta showed amnion 
nodosum, confirming the clinical impression of oligohy- 
dramnios. A single umbilical artery was found throughout the 
umbilical cord. 

The external appearance was reminiscent of Potter's syn- 
drome, with low-set deformed ears, depressed bridge of the 
nose, and positional deformity of limbs. The lungs were 
hypoplastic and the heart showed a small ventricular septal 
defect. The abdominal cavity contained 300 ml. of straw- 
colored fluid that showed a blood urea nitrogen of 4.0 mg. per 
cent on chemical analysis. A smear of the fluid demonstrated 
numerous squamous cells. In the middle of the lower abdo- 
men there were three cystic masses, consisting of a dilated 
bladder, urachus, and hydrocolpometra. There was persistent 
urogenital sinus with outlet atresia, accounting for complete 
obstruction of the urinary flow. A fistulous connection be- 
tween the urinary tract and the urogenital sinus was also 
found. 
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Fig. 1. Section of a pulmonary hilar lymph gland, showing numerous keratinized squamous cells in 
the peripheral sinus and its branches. Two afferent lymphatics in the capsule contain squamous cells. 


( X37.5.) 





Fig. 2. A large aggregate of keratinized squamous cells is seen in a dilated interlobular lymphatic of 
the lung. There are no aspirated squamous cells in the alveoli. ( X 94.5.) 


The microscopic features of interest included numerous 
granulomatous nodules containing keratinized squamous cells 
and focal calcification on the peritoneum and evidence of 
passage of squamous cells into the lymphatic circulation. The 
serosa of the intestines, liver, spleen, and ovaries was involved 
by these nodules. Several subserosal lymphatics in the mesen- 
tery and ovaries contained squamous cells. Pulmonary hilar 
lymph glands showed numerous keratinized squamous cells in 
the peripheral sinus and even in the afferent lymphatics (Fig. 
1). Interestingly, subpleural and interlobular lymphatics in 


both lungs showed squamous cell migration (Fig. 2) but there 
was no evidence of squamous cell aspiration in the alveoli. 
Cross section of the Fallopian tubes showed free squamous 
cells in the lumina. 


Such a clear demonstration of squamous cell passage 
from the peritoneal cavity to lymphatics and lymph 
glands has not been reported. Squamous cells in the 
peritoneal cavity may have originated from the vagina 
or the urinary tract. Retrograde passage of urine plus 
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cervicovaginal secretion via the Fallopian tubes into the 
peritoneal cavity in the presence of outlet obstruction is 
a possibility. The presence of squamous cells in the 
tubal lumina and the abdominal cavity supports this 
argument. 


These findings and experimental evidence suggest 
that passage of large cells, including endometrial or 
tumor cells, from the peritoneum into the lymphatics is 
possible and may play a role in the histogenesis of en- 
dometriosis and/or metastasis. Experimentally, the 
largest particles absorbed from the peritoneum are 
16.8 uM in diameter in the mouse and 24.0 uM in the 
rat.! The passage of erythrocytes through stomas in the 
diaphragmatic peritoneum has been visualized with the 
stereoscan electron microscope. !' 

The mechanism of pulmonary lymphatic metastasis 
is controversial. Girode? suggested three possible 
routes: by lymphatics via the thoracic duct and hilar 
lymph glands and then by retrograde spread into the 
lung; by direct extension through the diaphragmatic 
lymphatic plexus and invasion of the pulmonary lym- 
phatics in the lower lobe; by the bloodstream, giving 
rise to multiple tumor emboli that spread through the 
vessel walls to the lymphatics. The evidence in this case 
indicates that retrograde lymph circulation through 
hilar lymph nodes into the lungs could happen despite 
valved pulmonary lymphatics. It is apparent that, in 
pathologic states, obstruction may cause reversal of 
normal lymph flow. 


~ 
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Minute clear cell carcinoma of vagina 
with early metastasis to 
pelvic lymph nodes 
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To DATE, OVER 300 cases of clear cell carcinoma of 
the vagina and cervix have been recorded in the Regis- 
try of Clear Cell Adenocarcinoma of the Genital Tract in 
Young Females. Because of the limited follow-up infor- 
mation currently available, diagnostic and therapeutic 
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guidelines are not well established, even in Stage I vag- 
inal tumors which comprise the bulk of cases. Of the 
170 Registry cases previously analyzed! eight of 48 (17 
per cent) Stage I vaginal tumors had metastasis to pel- 
vic lymph nodes when the nodes were examined. We 
will report the smallest clear cell vaginal adenocar- 
cinoma, to our knowledge, associated with pelvic lymph 
node metastasis. 


N. N., a 24-year-old nulliparous weman, complained of oc- 
casional leukorrhea and of pruritus of approximately two 
months' duration. She is known to have been exposed to 
diethylstilbestrol in utero but the exact dose and duration of 
exposure are not known. Menarche occurred at age 12 years 
of age, and menses had been regular and normal. She had 
taken oral contraceptives for the three years preceding ad- 
mission. On routine vaginal examination she was found to 
have a 2 by 2 mm., raised, soft, red lesion in the right fornix. 
Cervical and vaginal cytologic examination was negative. An 
excisional biopsy was performed and thé lesion was found to 
be a clear cell adenocarcinoma invading to a depth of 2.6 mm. 
(Figs. 1 and 2). 

The patient was referred to Vanderbilt Medical Center 
where a general physical examination was entirely normal. 
Pelvic examination revealed normal external genitalia. The 
nulliparous cervix appeared grossly normal but was slightly 
deviated to the right. The uterus was small, firm, and an- 
teverted. There was induration at the biopsy site and some 
shortening of the right parametrium, but otherwise no 
paracervical or parametrial abnormality was detected. 

Colposcopy revealed only squamous metaplasia and diffuse 
micropunctation of the upper 2 cm. of the vagina and cervix. 
The previous biopsy site was identified and there was no evi- 
dence of residual tumor in that location. Metastatic evaluation 
was negative for tumor. 

The decision was made to manage the patient with bilateral 
pelvic lymphadenectomy, radical hysterectomy, partial vag- 
inectomy. At the time of exploration the pelvic organs and 
lymph nodes appeared entirely normal. The obturator, 
hypogastric, and iliac nodes were submitted for frozen section 
examination and a | cm. tumor mass was found in one of the 
right obturator nodes, with microscopic deposits in two other 
contiguous nodes (Fig. 3). The remaining pelvic nodes and 
paraaortic nodes were free of tumor. The surgical procedure 
was terminated at that time and the patient was given total 
pelvic radiation. 


That a tumor's small size may not be predictive of a 
benign clinical course is dramatically illustrated by the 
deceptively innocent-appearing vaginal tumor in this 
case. The primary lesion measured 2 by 2 mm. in sur- 
face area with a depth of invasion of 2.6 mm. and rep- 
resents the smallest vaginal clear cell carcinoma docu- 
mented to have associated lymph node involvement at 
the time of definitive evaluation. The tumor with the 
smallest surface area, reported in the Registry of Clear 
Cell Carcinoma of the Genital Tract in Young Females, as- 
sociated with lymph node metastasis measured 2.5 by 
1.5 cm.! When the Registry examined depth of inva- 
sion, only one of the 18 tumors that penetrated the 
vaginal wall to a depth of less than 3 mm. metastasized 
to lymph nodes.? Nordqvist and associates? reported a 
patient with 2.1 mm. vaginal invasion who had a posi- 
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Fig. 1. This superficially invasive tumor is composed of tubules, widely separated by a stromal 
lymphoid infiltrate. No adenosis or "squamous pegs” are seen in the adjacent vaginal mucosa of this 
limited biopsy specimen. (Original magnification X25.) 
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Fig. 2. This is Fig. 1 at a higher power. The tubules are lined 
by clear cells as well as “hobnail” cells. Moderate nuclear 
pleomorphism is present and a few cells have finely granular 


eosinophilic cytoplasm as is occasionally seen in this type of 


tumor. As yet, no system of cytologic grading that is of prog- 
nostic significance in clear cell carcinoma of the vagina has 
been devised. (Original magnification X400.) 





Fig. 3. This is one of the smaller foci of lymph node involve- 
ment. The cells have somewhat larger nuclei and more 
eosinophilic cytoplasm than those in the primary tumor. 
Tumor cells are present in the lymph node substance both 
singly and in groups. (Original magnification X400.) 
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tive pelvic lymph node, but the surface area of tumor 
was not recorded. From this case and others" * it is 
clear that extreme caution is required when choosing 
local excision as the definitive therapeutic modality. In 
eight Registry patients treated by local excision, one 
patient died and recurrence was noted in two.” Al- 
though useful information is provided for staging and 
diagnostic purposes, the therapeutic value of pelvic 
lymph node dissection in clear cell carcinoma of the 
vagina has not been clearly demonstrated. Indeed, 
every patient with Stage I clear cell vaginal carcinoma 
with associated lymph node metastasis has either died 
or is living with residual tumor.” ? Although the opti- 
mal method of treatment for vaginal clear cell car- 
cinoma is yet to be ascertained, it is apparent that 
tumor may spread through lymphatic channels when 
the primary tumor is of very limited extent. It is hope- 
ful that adoption of a microstaging system, including 
accurate measurement of surface area and depth of 
invasion, will contribute to establishing prognostic and 
therapeutic guidelines. Perhaps local management of 
these tumors should be tabled until this information is 
available. 
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Allergic dermatitis associated with 
administration of isoxsuprine during 
premature labor 
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ISOXSUPRINE HYDROCHLORIDE,* a beta-adrener- 
gic compound, appears to be an effective inhibitor of 
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premature uterine activity. In this brief report, we 
would like to report two cases in which a pruritic papu- 
lar skin eruption followed the administration of isox- 
suprine hydrochloride. 


In Case 1, a 33-year-old Oriental woman, gravida 5, para 0, 
was admitted at 34⁄2 weeks’ gestation with a history of mild 
uterine contractions, which had recently increased in fre- 
quency. Her antenatal course was significant for a myco- 
plasma infection, for which she received doxycycline in the 
second month of gestation, and catpal tunnel syndrome, 
which was treated with intermittent chlorothiazide tablets 
from weeks 26 to 33 (10 doses in all). All antenatal laboratory 
data including a sonogram for dating were unremarkable. 
Physical examination at admission revealed a gravid uterus 
consistent with 34⁄2 weeks’ gestation and was otherwise com- 
pletely unremarkable. Her past obstetric history revealed 
three previous spontaneous first-trimester abortions and one 
spontaneous stillbirth at six months' gestation. 

Upon admission to the hospital, the patient was felt to have 
cervical effacement, and external uterine monitoring revealed 
regular uterine contractions. Therefore, she was begun on 
intravenous isoxsuprine at a rate up to 0.44 mg. per minute 
with gradual arrest of labor. During this period she com- 
plained of nasal stuffiness but was otherwise well. The patient 
received eight days of intravenous therapy and then received 
intramuscular isoxsuprine for two additional days. On the 
eighth day of treatment she noted a pruritic, raised, ery- 
thematous rash on the legs. Over the next 24 hours the rash 
spread to the knees, ankles, abdomen, hands, and finally 
arms. At this point isoxsuprine was suspected as the causative 
agent and was discontinued. The eruption resolved over the 
next week. There were no other medications received during 
the hospitalization. 

In Case 2, a pelvic mass was diagnosed by sonography in a 
22-year-old Hawaiian woman at 28 weeks' gestation when the 
uterine size was noted to be large for dates. She underwent an 
uncomplicated ovarian cystectomy with the use of continuous 
epidural anesthesia at 29% weeks’ gestation. During the 
perioperative period she received prophylactic intravenous 
ethanol to prevent premature labor. 

The patient was readmitted on postoperative day 12 in 
premature labor at 32 weeks' gestation. This was manifested 
by regular uterine contractions on an external monitor and 
cervical effacement. The patient was given betamethasone to 
promote fetal pulmonary maturation and intravenous isox- 
suprine, to inhibit labor, was begun. The patient demon- 
strated prompt response to the medication and labor ceased. 
After 24 hours she was switched to intramuscular isoxsuprine 
(10 mg. every three hours). She continued to receive par- 
enteral therapy for eight days and then oral medication was 
started. This was also successful and the patient was dis- 
charged on a regimen of oral isoxsuprine (20 mg. every four 
hours). 

Sixteen days after receiving the first dose of isoxsuprine, 
she noted a pruritic rash on the hands and legs. Isoxsuprine 
was suspected as the etiology of the drug-like eruption (the 
only other medication was prenatal vitamins) and it was ter- 
minated. Two days later premature labor ensued and the pa- 
tient was rehospitalized. At this time, she was at 34 weeks’ 
gestation and she was treated with oral ethanol, morphine 
sulfate, and antihistamines with good arrest of labor. The pa- 
tient was evaluated by the dermatology service in consultation, 
and they agreed with a diagnosis of drug eruption and 
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ES prescribed topical steroids. The patient was discharged at 35 trogen excretion in patients with granulosa theca cell 
bs weeks’ gestation with gradual resolution of the rash over tumors has been well documented; and Giuntoli and 
P about eri week; she returned at 40 weeks’ gestation for an associates! reported on a virilizing cystic granulosa cell 
: uncomp cated vaginal delivery. Antenatal laboratory evalua- tumor that produced high levels of testosterone. 
tions were completely unremarkable as was her previous med- 
PE. In this case report, a patient with a solid granulosa 
ical history. 
cell tumor of the ovary associated with amenorrhea and 
: Drug eruptions associated with the use of isoxsu- galactorrhea is described. Plasma hormone levels be- 
ies prine in these two patients surprised us and a search of fore and after unilateral oophorectomy and the pa- 
H the literature yielded no reported cases. Communica- tient's subsequent clinical course indicate increased tes- 
: tion with the manufacturer of isoxsuprine! revealed tosterone production by the tumor with suppression of 
: that they have on file 11 reports of rashes and three ovulation; following the removal of the tumor, plasma 
Ü reports of itching and dry skin associated with the use testosterone returned to normal, menstruation re- 
B of isoxsuprine. sumed, and galactorrhea ceased. 
E We believe that with our two patents the skin rash 
Be was directly associated with the administration of isox- A 27-year-old black woman, gravida 5, para 4, abortus 1, 
A suprine and was of such severity to require termination uL dn a; the doni ek the LUE duc Aine 
25 of the medication. In each case the eruption was pru- ARNG OT PPRT E ULM Hae Tem TTE 
Y ne . EMI. ~ the left lower quadrant. 
K ritic, papular in nature, and in a distribution involv- Th enrlidda fi f | T: 
i Bee eaa ae Le and The patient had a history of regular menses until four years 
M. IDE vae : 8 P I prior to the current visit. At that time, following an uneventful 
E soles. The onset began one to two weeks after the ini- pregnancy and vaginal delivery, she became amenorrheic. 
d. tial dose of isoxsuprine and resolved rapidly after the One year prior to the current visit the patient noted the onset 
Re drug was discontinued. of galactorrhea in the absence of any predisposing factors or 
S We hope that this brief communication will alert nipple stimulation. Concurrently, the patient noted the ap- 
f physicians to this potential side effect of Vasodilan. pearance of low-grade, dull ache in the left lower quadrant. 
She had no symptoms of hirsutism and denied ingestion of 
REFERENCE any medications. Physical examination showed no evidence of 
ef masculinization, fluid was easily expressed from both breasts, 
1. Walter, P. A.: Personal communication. and the presence of a firm, mobile, nontender adnexal mass 5 
| cm. in diameter on the left side was noted. No neurologic 
b deficits were elicited. 
p Admission studies included normal routine studies. Thy- 
; ! roxine and triiodothyroxine levels were normal; the plasma 
z Amenor rhea-galactorrhea associated testosterone level was 131 ng. per 100 ml. (normal, 10 to 60 
a with a testosterone-producing solid ng. per 100 ml.); the follicle-stimulating hormone (FSH) was 4 
T f mI.U. per milliliter (normal, 5 to 30 mI.U. per milliliter); the 
granulosa cell tumor luteinizing hormone (LH) was 29 mI.U. per milliliter (normal, 
» 5 to 25 mL.U. per milliliter); the prolactin was 8 ng. per millili- 
M CHRISTOS G. HATJIS, M.D. ter (normal, up to 20 ng. per milliliter). Radiographic exam- 
E- JOEL I. POLIN, M.D., F.A.C.O.G. ination of the skull as well as tomograms of the sella turcica 
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Philadelphia, Pennsylvania 


GRANULOSA CELL TUMORS are typically solid and 
estrogen producing but, in rare instances, may be cystic 
and/or androgen producing. Hormone production by 
granulosa cell tumors has been suspected on the 
presumptive evidence of clinical manifestations of es- 
trogen or androgen effects. However, with the advent 
of more-sophisticated methodology in recent years, 
clinical manifestations of these tumors have been corre- 
lated with specific hormone production. Increased es- 
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showed no abnormalities. 

An exploratory laparotomy revealed a 4 by 4 by 2 cm., 
white, solid mass completely replacing the left ovary. The 
right ovary was 2 by 2 cm. and normal in appearance. All 
other pelvic structures, pelvic peritoneum, and all intra- 
abdominal organs and structures appeared normal. No ascites 
was present. A left oophorectomy was performed without in- 
cident. Her postoperative course was completely uneventful. 
Menses resumed on her 38th postoperative day, and galac- 
torrhea ceased on the 60th day. Follow-up studies at six 
months revealed a testosterone of 49 ng. per 100 ml., normal 
prolactin, estradiol and progesterone, FSH, and LH. 

Pathologic examination of the sectioned specimen (C36174) 
revealed a solid tumor composed of firm, white tissue. Micro- 
scopically, it was composed of thin, fibrous septa separating 
sheets of small cells containing nuclei with prominent groov- 
ing. Occasional Call-Exner bodies were present. Cytologic ex- 
amination of the peritoneal washings failed to reveal tumor 
cells. 


In the case presented, a patient with a testosterone- 
producing, solid granulosa cell tumor is described. AI- 


DUFG RETE NN EG ee ey VERUS Un YT Re I7 TNCO SEIT 
` n Ai t » I 1 


v 
y" 


Volume 131 
Number 2 


though the patient was not clinically masculinized, the 
preoperatively elevated testosterone levels along with 
their return to normal following removal of the tumor 
support the thesis that the solid granulosa cell tumor 
described was predominantly testosterone producing. 

Granulosa cell tumors are often associated with 
menstrual irregularities, ranging from hypermenor- 
rhea to oligomenorrhea and amenorrhea. It has been 
suggested that the latter are due to suppression of LH 
and FSH by the increased levels of testosterone. In this 
case FSH was suppressed while LH was within the 
normal range. Following the removal of the tumor, 
menses resumed and FSH returned to normal. This 
suggests a partial suppression of the hypothalamic pi- 
tuitary axis by testosterone. 

Although menstrual irregularities are often associ- 
ated with granulosa cell tumors, galactorrhea has not 
been described in this setting. This patient had galac- 
torrhea and normal serum prolactin values pre- and 
postoperatively. A number of patients with galac- 
torrhea, however, have normal serum prolactin con- 
centrations.” None of the other known etiologic factors 
leading to galactorrhea was present in this case. The 
cessation of this patient's galactorrhea following the 
removal of the granulosa cell tumor and return of 
plasma testosterone to normal suggests the existence 
of a causal relationship between the elevated testos- 
terone levels and her galactorrhea. The exact nature of 
this relationship remains to be defined. 
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Vaginography for enterovaginal fistula 
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ALTHOUGH VAGINOGRAPHY is a familiar procedure 
to most radiologists, it is not widely known in other 
disciplines. Most gynecologic textbooks, including Ob- 
stetric-Gynecologic Terminology, published in 1972, by the 
Committee on Terminology of the American College 
of Obstetricians and Gynecologists, omit its presence. A 
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case illustrative of its diagnostic value and a discussion 
of etiologic considerations are presented. 


A 51-year-old white woman, para 0-0-0-0, with menopause 
at age 37, presented to the Gynecology Service for evaluation 
of a brown vaginal discharge associated with lower abdominal 
pain. She denied change in bowel habits and blood in the 
stool. 

Past medical history revealed hypercalcemia secondary to 
parathyroid adenoma, myocardial infarction, and degenera- 
tive joint disease, resulting in bilateral total hip replacement. 
In addition, she had significant angina pectoris. 

Initial physical examination revealed an obese white wom- 
an. Abdominal examination was negative. A yellow vaginal 
discharge was noted. No stool was seen in the vagina and no 
fistula was visualized. The cervix, uterus, and adnexa were 
normal. No pelvic mass was palpated. Proctosigmoidoscopy to 
12 cm. was normal. Barium enema study was also normal. 
Intermittent fecaloid discharge continued despite treatment 
for nonspecific vaginitis with Triple Sulfa vaginal cream. 

A vaginal examination with the use of general anesthesia 
was normal. Oral charcoal tablets appeared in the stool but 
not in the vagina on two occasions. Second and third barium 
enemas showed diffuse diverticulosis. On no occasion was a- 
fistula demonstrated. An upper gastrointestinal series with a 
small bowel study was also normal. 

She had several episodes of left-sided abdominal pain, clini- 
cally thought to be caused by diverticulitis. The pain was sup- 
pressed but not totally eradicated with oral antibiotics. Over 
one year after the initial visit, a tender, poorly definable mass 
was noted in the left cul-de-sac. At this time, vaginography 
demonstrated a colovaginal fistula with communication be- 
tween the distal sigmoid colon and left vaginal fornix (Fig. 1). 

Because of the patient's obesity and cardiac disease, a 
staged approach was thought to be the safest method of man- 
agement. A right, transverse, diverting colostomy was initially 
performed with rapid resolution of abdominal symptoms and 
signs, as well as prompt cessation of vaginal discharge. The 
mass gradually disappeared over three to four weeks. Fight 
weeks later a sigmoid resection with end-to-end anastomosis 
was performed. The specimen showed acute and chronic di- 
verticulitis and a well-defined fistulous tract to the vagina. One 
month later the colostomy was closed without incident. 


Cleansing enemas are given prior to vaginography. 
A Foley catheter with a 30 c.c. balloon is inserted into 
the vagina (Fig. 2) and inflated with water until a snug 
seal is obtained; usually about 30 c.c. is required. Any 
water-soluble radiopaque material may be used. In our 
experience Renografin and Hypaque proved satisfac- 
tory. The material is instilled into the catheter under 
fluoroscopic control with the patient instructed to keep 
the legs tightly together. Only gentle pressure is 
applied, and often gravity is sufficient. The vagina and 
fistula, if present, are easily visualized. This is easily 
performed and generally painless. 

The importance of vaginography is shown in a case 
report by Lambi and associates,’ in that transverse col- 
ostomy failed because of a fistula proximal to the trans- 
verse colon. Wychulis and Pratt? reported multiple 
fistulas in nine of 37 cases of sigmoidovaginal fistula. 
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Fig. 1. Vaginography. The arrow indicates the enterovaginal fistulous tract. 





Fig. 2. 


The following are reported causes of intestinovagi- 
nal fistulas: (1) diverticulitis, (2) sigmoid or rectal car- 
cinoma, (3) Crohn's disease, (4) radiotherapy, (5) 
trauma during bowel resection, (6) hysterectomy, (7) 
blunt trauma, (8) perforating tooth from a dermoid 
cyst.” 

Vaginography is also useful in the investigation of 
flatus vaginalis (garrulitus vaginalis), which can be the 
only presenting symptom of enterovaginal fistula. Vag- 
inal flatus may be caused by emphysematous vaginitis 
or accumulation of air in the vagina following inter- 
course. However, enterovaginal fistula becomes likely 
when the knee-chest position makes vaginal gas expul- 
sion obvious. Vaginography has been useful to dem- 
onstrate successfully a vaginal ectopic ureter. Others 
have used it to demonstrate vaginal, bladder, and rectal 
extension from cancer of the uterine cervix or other 
pelvic viscera. Finally, it has also been useful for outlin- 
ing the uterine cavity and Fallopian tubes of children, 
adolescents, and virginal women. 
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Importance of correct identification of 
intrauterine contraceptive device 


To the Editors: 

Developments in recent years have made clear the 
importance that a patient know which intrauterine con- 
traceptive device (IUD) she is wearing. The introduc- 
tion of copper- and hormone-containing devices made 
it necessary to remove these IUD's at an indicated time, 
usually after one to three years of use. However, it was 
the evidence of association of the Dalkon Shield and 
other devices with fatal second-trimester abortions that 
brought home the fact that it was critical for a woman 
to know the particular device she was using. 

A study to ascertain the proportion of patients who 
could identify their IUD's was carried out in a large, 
urban, hospital-based family-planning clinic. The aver- 
age client of the program was 22 years old, parity 2, 
and had a tenth-grade education; more than two thirds 
were black. The study was done in Grady Memorial 
Hospital, Atlanta, Georgia, with help provided by 
members of the staff of the Center for Population and 
Family Health, Columbia University, New York, New 
York. 

From March, 1975, to March, 1977, patients seen by 
one clinician (R. A. H.) were asked prior to the pelvic 
examination what device they were using. Their age, 
race, duration of IUD use, and pregnancy history were 
also noted. Finally, the IUD actually being worn was 
identified at the time of the pelvic examination. 

An effort was made to collect this information on 
every patient seen by this clinician, but it was not always 
possible because of time pressures. The clinician col- 
lecting these data saw women whose IUD's he had in- 
serted, problem patients referred by paramedical per- 
sonnel, and any woman requesting to be seen by him. 
During the two-year period of the study the indications 
for insertion of a particular device and the information 
supplied to the patient followed standard procedures. 
Each woman received a wallet-sized card listing the 
type of device inserted, and some also received the 
manufacturer's card or instructions. 

Interviews were conducted with 268 women using 
four types of IUD's, namely, Lippes Loop, Saf- T-Coil, 
Copper 7, and Dalkon Shield. The over-all correct IUD 
identification rate of 81 per cent seems satisfactory, al- 
though comparable data are lacking. 

Women 20 to 29 years old correctly identified their 
IUD's more frequently than those in younger or older 
age groups. Women with one or two children were cor- 
rect less frequently than those with none or with three 
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or more children. The proportien with a correct re- 
sponse decreased with the duration of use. There were 
no significant differences in percentage of correct re- 
sponses between ethnic groups. 

Only 44 per cent of those with the Dalkon Shield 
gave the correct response, in contrast with 80 to 90 per 
cent of those with the three other types. However, this 
finding was disturbing in view of the suggested higher 
risk of septic second-trimester abortion with this IUD. 
The poorer recall may be due to longer average dura- 
tion of use, since this program stopped using this de- 
vice two months before the survey started. 

The women who were not able to correctly identify 
their type of IUD were equally divided between those 
with incorrect answers and those with no answer. 
Those who gave no answer did not know which IUD 
was in place. Despite being told the names of the IUD's 
and shown pictures of the IUD's, some did not know 
which IUD they had. 

Several implications arise from this study: 

l. In retrospective studies of contraceptive use, it 
should definitely not be assumed that all women know 
what IUD they are wearing. 

2. Each user of an IUD should be given a card stat- 
ing IUD type, date of insertion, and when reinsertion is 
necessary (if applicable). Simple instructions regarding 
what to do in case of complications should also be in- 
cluded. 

3. There is a need to carry out comparable studies in 
different populations of IUD users. 

4. The problem of correct identification of the IUD 
by the patient may be exacerbated as the number of 
devices available increases. 

5. The importance of correct IUD identification by 
the patient may increase if the trend toward the use of 
medicated IUD's, which must periodically:be removed 
and replaced, continues. 

Robert A. Hatcher, M.D., M.P.H. 
Department of Gynecology and Obstetrics 
Family Planning Program 
Emory University School of Medicine 
69 Butler Street 
Atlanta, Georgia 30303 
Anthony R. Measham, M.D. 
Carol Weiss, M.S.W. 
Regina Loewenstein, M.A. 
Center for Population and Family Health 
College of Physicians and Surgeons 
Columbia University 
New York, New York 10032 
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Use of fenoterol to delay preterm labor and to 

promote fetal growth in twin pregnancies 
To the Editors: 

The recent report by Marivate, de Villiers, and Fair- 
brother! precludes the conclusions that oral fenoterol 
has no benefit in delaying preterm labor or in promot- 
ing fetal growth in twin pregnancies. 

The 5 mg. daily oral dose of fenoterol does not offer 
an adequate 24 hour“drug level.” Further, this dose of 
oral fenoterol is effective in decreasing oxytocin-in- 
duced contractions by 70 per cent, but over a relatively 
short period of time.? A commonly used dosage of 
fenoterol is 20 mg. per day in divided dosages. 

When fenoterol is given as an oral tablet, a good 
correlation exists between the time of onset of the 
uterine effects and the maternal pulse rate.? Further- 
more, the return to the original pulse rate stays in a 
direct significant correlation with the tocolytic response 
whether the drug is given as an intravenous bolus,* an 
intravenous infusion,? or as an aerosol.? Maternal pulse 
rate, therefore, can be used as a clinical guide to adjust 
the dosage of fenoterol at the start of therapy. 

The late entry of patients into the study (approxi- 
mately 32 weeks' gestation) and the authors' finding of 
almost double the number of growth-retarded fetuses 
in the placebo group, which was not significant due to 
the relatively small number of patients in the trial, cer- 
tainly cannot lead to the conclusion that fenoterol is 
ineffective in promoting fetal growth in twin pregnan- 
cies. 

Finally, repeated experience with protracted studies 
of ambulatory patients who are receiving oral medica- 
tion and who are not ill leads to the conclusion that such 
studies are worthless unless a marker is employed to 
assess and assure patient compliance. 

Jeffrey Lipshitz, M.B., M.R.C.O.G., F.A.C.O.G. 
Jack M. Schneider, M.D., F.A.C.O.G. 
Division of Maternal-Fetal Medicine 
Department of Obstetrics and Gynecology 
The University of Tennessee 
Center for the Health Sciences 
800 Madison Avenue 
Memphis, Tennessee 38163 
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Incompetent cervical os 


To the Editors: 

As a medical student and, therefore, relative new- 
comer to the field of clinical medicine, I frequently feel 
“incompetent” to discuss topics of current medical de- 
bate. It is from this perspective, however, that I whole- 
heartedly agree with Dr. Charles Goodstein (THIs 
Journat 130: 243, 1978) that the term “incompetent 
cervical os” may add unnecessary emotional strain to a 
woman who may already have serious doubts about her 
“competence” to bear children. 

In contemplating a change in terminology, I think it 
is important to convey the potential seriousness of the 
condition without suggesting any personal inadequacy 
of the patient. I suggest the simple descriptive term 
“premature cervical dilatation.” 

Robert W. House 
7915 S.W. Oleson Road 
Portland, Oregon 97223 


To the Editors: 

Following Dr. Goodstein’s advice to replace “cervical 
incompetence” by a better terminology, I suggest cervi- 
cal “weakness,” “insufficiency,” or “hypotony,” depend- 
ing upon one’s preference or, should we say, etymo- 
logic “competence”. 

J. Lemay, M.D. 
Obstetrics and Gynecology 
168 Charlotte 
Ottawa, Ontario, Canada KIN 8K6 


Response to the letter by Drs. Wolf and 
Rubinstein regarding the safety of prostaglandin 
F,, in abortion 


To the Editors: 

We read with interest the letter from Drs. Wolf and 
Rubinstein (AM. J. OBSTET. GYNECOL. 129: 928, 1977) 
commenting on our previous article describing abor- 
tion deaths associated with the use of prostaglandin F 2. 
(PGF,,). Unfortunately it contained some misleading 
statements that we would like to correct. 

As stated in our original article (AM. J. OBSTET. 
GYNECOL. 127: 219, 1977), we agree with Drs. Wolf and 
Rubinstein that administration of PGF was often 
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tangential to the events leading to death. The role of 
PGF;, in contributing to the cause of death is often 
difficult to establish. In Case 3 of our article, the acute 
intracranial hemorrhage after a hypertensive crisis may 
have been in part related to PGF;,; the package insert 
accompanying PGF;, warns against its use in hyperten- 


sive patients. Also, in Case 4, the need for intravenous ` 


narcotics, which led to the patient's fatal respiratory 
arrest, may have been necessary because of the painful 
contractions resulting from the use of PGF,. 

Because induced abortion, even in later gestations, is 
a relatively safe procedure, documentation of a large 
number of events is needed in order to detect some of 
the more serious complications. As we gain more ob- 
servations, specific syndromes associated with PGF,, 
may emerge. A recent case report described serious 
cardiac arrhythmia associated with intra-amniotic instil- 
lation of PGF» attributed by the authors! to hypo- 
kalemia. Moreover, we are now aware of two confirmed 
deaths that have occurred from sudden cardiac arrest 
at the time of intra-amniotic PGF,, instillation. Finally, 
two cases of myocardial infarction associated with the 
use of PGE, suppositories have also been reported, one 
of which was fatal??? 

In their small case series of high-risk patients, Drs. 
Wolf and Rubinstein reported a 14 per cent rate of 
hemorrhage necessitating transfusion. This relatively 
high rate of severe hemorrhage with PGF,, has been 
reported in our Joint Program for the Study of Abor- 
tion? as well as in the World Health Organization's clin- 
ical trial comparing PGF,, with saline, although not 
explicitly stated by the authors.* 

Finally, Drs. Wolf and Rubinstein asserted that the 
dilatation and evacuation procedure “has not been 
widely adopted." On the contrary, rather than being an 
infrequent procedure, in the United States in 1975, 
dilatation and evacuation was the second most fre- 
quently performed method of abortion at 13 or more 
weeks' gestation, accounting for over 50 per cent of 
abortions in the "gray zone" from 13 to 15 weeks' ges- 
tation and for over 10 per cent of abortions at 16 or 
more weeks' gestation.? An increasing body of scientific 
evidence, in the form of case series reports and com- 
parative studies, is demonstrating that dilatation and 
evacuation can be performed safely and effectively. 

Carl W. Tyler, Jr., M.D. 
Willard Cates, Jr., M.D., M.P.H. 
Family Planning Evaluation Division 
Bureau of Epidemiology 
Center for Disease Control 
Atlanta, Georgia 30333 
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Midtrimester abortion by dilatation and 
evacuation | 


To the Editors: 

The “Editorial comment” on the three reports from 
the World Health Organization Prostaglandin Task 
Force (AM. J. OBSTET. GYNECOL. 129: 593, 597, 601, 
1977) summarizes well the important contribution 
made by these papers. However, in regard to incom- 
plete abortion rates of 50 to 69 per 100 prostaglandin- 
induced abortions at 10 to 20 weeks’ gestation, the 
“Editorial comment” implies that such high complica- 
tion rates are inevitable: “Within the limits of present 
methodology and understanding there is no indication 
that any method has been or is about to be developed 
which would obliterate all or even most of the problems 
of incomplete abortion.” 

Existing literature suggests that this pessimistic con- 
clusion is unwarranted. Seven months prior to publica- 
tion of the “Editorial comment,” an article in the Joun- 
NAL described a total morbidity rate of 2.77 per 100 
abortions among 2,500 patients who had undergone 
midtrimester abortion by dilatation and evacuation. ' 
Moreover, the largest multicenter study of 
abortion to date has documented a rate for retained 
products of conception of only 0.90 per 100 pro- 
cedures among 6,213 abortions by dilatation and 
evacuation in the 13 to 20 week interval of pregnancy.” 

Thus, midtrimester abortion by dilatation and evac- 
uation, a frequently used technique in the United 
States,” appears to obviate most of the problems of in- 
complete abortion as well as the long induction- 
abortion times and the high rates of hemorrhage and 
infections associated with instillation methods of mid- 
trimester abortion.? , 

David A. Grimes, M.D. 
University of North Carolina Medical Center 
Chapel Hill, North Carolina 27514 
Willard Cates, Jr., M.D., M.P.H. 
Abortion Surveillance Branch 
Kenneth F. Schulz, M.B.A. 
Statistical Services Branch 
Family Planning Evaluation Division 
Bureau of Epidemiology 
Center for Disease Control 
Atlanta, Georgia 30333 
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Reply to Dr. Grimes and associates 


To the Editors: 

In his letter, Dr. Grimes and colleagues called atten- 
tion to the advantage of midtrimester abortion per- 
formed by dilatation and evacuation rather than by the 
pharmacologic methods more commonly used at pres- 
ent. We would point out that there has not yet been 
conducted a randomized study systematically compar- 
ing surgical evacuation with other methods in second- 
trimester pregnancy. When such studies are per- 
formed, it will be vitally important to evaluate not only 
early risks and complications but also the late sequelae 
as they affect the woman's long-range reproductive po- 
tential. We note the findings previously reported by 
Grimes and his co-workers that in weeks 13 to 20 of 
gestation cervical injury was twice as frequent and 
uterine perforation more than six times as frequent 
with dilatation and evacuation as compared with the 
saline-infusion technique.' It may also be mentioned 
that many reports” ? cite a higher frequency of hem- 
morhage and infection following surgical evacuation 
than do Grimes and co-workers. 

We agree with Dr. Grimes that a high incidence of 
incomplete abortion is not inevitable if one resorts to 
surgical management alone. By definition a well- 
performed curettage results in a "complete" abortion. 
In like manner, a well-managed saline- or prosta- 
glandin-induced abortion also ends in "complete" abor- 
tion. The fact that as many as half of such abortions are 
associated with temporary placental retention after 
passage of the fetus does not imply a pathologic state 
per se; surgical completion of these cases is conducted 
easily in almost all by simple placental removal through 
a well-prepared and already dilated cervix—an atrau- 
matic procedure in marked contrast to the disruptive 
and potentially harmful sudden dilatation of the cervix 
employed in the dilatation and evacuation method. 

Concerning the dangers of late sequelae of second- 
trimester abortion, new information continues to be- 


May 15, 1978 
Am. J. Obstet. Gynecol. 


come available. Recent World Health Organization 
data indicate that the danger of mechanical cervical 
dilatation itself may be the critical factor leading to a 
significant increased risk for preterm delivery and low 
birth weight in subsequent pregnancies. The increases 
in frequency were 1.6 and 2.5 times, respectively, if the 
cervix was dilated to Hegar 12 or more compared to 
Hegar 11 or less at the previous abortion performed 
with vacuum aspiration.* 

The dilatation and evacuation method for interrup- 
tion of second-trimester pregnancy is now the method 
of choice for relatively few American gynecologists and 
for even fewer European gynecologists. The safety of 
rapid forceful dilatation of the cervix in advanced 
pregnancy remains to be proved. 

For The Prostaglandin Task Force: 


Ulf Borell 
Department of Obstetrics and Gynecology 
Karolinska Hospital 
Stochholm, Sweden 
M. P. Embrey 


The Nuffield Department of Obstetrics and Gynecology 
The Radcliffe Infirmary 
Oxford, United Kingdom 
M. Bygdeman 
Department of Obstetrics and Gynecology 
Karolinska Hospital 
Stockholm, Sweden 
Charles H. Hendricks 
Department of Obstetrics and Gynecology 
University of North Carolina 
Chapel Hill, North Carolina 27514 
R. Kinch 
Department of Obstetrics and Gynecology 
Montreal General Hospital 
Montreal, Quebec, Canada 
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ANUSOL-HC* SUPPOSITORIES 
Rectal Suppositories with Hydrocortisone 
Acetate 


ANUSOL-HC* CREAM 
Rectal Cream with Hydrocortisone Acetate 


CAUTION: Federal law prohibits 
dispensing without prescription. 


Description: Each Anusol-HC Suppository 
contains hydrocortisone acetate, 10.0 mg; 
bismuth subgallate, 2.25%; bismuth resorcin 
compound, 1.75%; benzyl benzoate, 1.2%; 
Peruvian balsam, 1.8%; zinc oxide, 11.0%; 
also contains the following inactive ingre- 
dients: bismuth subiodide, calcium 
phosphate, and coloring in a bland, 
hydrogenated vegetable oil base. 

Each gram of Anusol-HC Cream 
contains hydrocortisone acetate, 5.0 mg; 
bismuth subgallate, 22.5 mg; bismuth 
resorcin compound, 17.5 mg; benzyl 
benzoate, 12.0 mg; Peruvian balsam, 

18.0 mg; zinc oxide, 110.0 mg; also con- 
tains the following inactive ingredients: 
propylene glycol, bismuth subiodide, 
propylparaben, methylparaben, polysorbate 
60 and sorbitan monostearate in a water- 
miscible base of mineral oil and glyceryl 
monostearate. Nonstaining. 


Indications: Anusol-HC is adjunctive therapy 
for the symptomatic relief of pain and dis- 
comfort in: external and internal hemor- 
rhoids, proctitis, papillitis, cryptitis, anal 
fissures, incomplete fistulas, and relief of 
local pain following anorectal surgery. 
Anusol-HC is especially indicated when 
inflammation is present. When acute 
symptoms subside, most patients can 
be maintained on regular Anusol® 
Suppositories or Ointment 
Contraindications: History of sensitivity to 
any component. Topical corticosteroids 
should not be employed in tuberculous, 
fungal and most viral lesions of the skin 
(including herpes, vaccinia, and varicella). 


Warnings: The safe use of topical steroids 
during pregnancy has not been fully estab- 
lished. Therefore, during pregnancy they 
should not be used unnecessarily on 
extensive areas, in large amounts or for 
prolonged periods of time 


Precautions: Symptomatic relief should not 
delay definitive diagnoses or treatment. 
When there is bacterial skin infection, topical 
corticosteroids should be used only with 
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therapy. Prolonged or excessive use of 

corticosteroids might produce systemic COI | | Or a e Sea 
effects. 

Dosage and Administration: Anusol-HC 


wmeemewarse  Toryourhemorrhoid patients... 


pository in the morning and at bedtime, for 


3 to 6 days or until inflammation subsides. z 
Then maintain patient comfort with regular r'escri e 
Anusol. 


Anusol-HC Cream: Adults — After gentle ® 
bathing and drying of the area, remove tube 
cap and apply to the exterior surface and lu 
gently rub in. For internal use, attach the 
plastic applicator and insert into the anus 


by applying gentle continuous pressure. 
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Then squeeze the tube to deliver medication. suppositories and cream with 
ream should be applied 3 or 4 times a day j <a 
for 3 to 6 days until inflammation subsides. hydrocortisone acetate R, only 


Then MEEN patient comfort with regular 
Anusol Suppositories or Ointment. " 

Supplied: Suppositories — boxes of 12 Th Dr fe | f f t 
Supplied: Suppositories boxes of 12 e professional Source or comtor 
Anusol-HC W/C printed in black. 

Cream — one-ounce tube (N 004 7-0090-01) 
with plastic applicator; detachable label. 
STORE BETWEEN 59? and 86°F (15° 
and 30° C). 


Full information is available on request. 
AN-GP-81 
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Abbott hematinics solve the 
twin problems that pregnant 
patients have with iron medication 


[. Gastric distress 


Controlled-release iron 
prevents dumping of iron in 
the stomach. 


Only Abbott offers the 
Gradumet? controlled-release 
dose form. It's patented.’ 


Fero-Folic-500'5 


Controlled -Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 


500 mg. Ascorbic Acid (as sodium ascorbate) 
Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindication: Pernicious ane- 
mia. Warning: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin Bi is deficient. Precautions: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 


2. Compliance lapses 


Because dosage is just once-a- 
day, patient cooperation is 


increased.’ 


1. U.S. Pat. No. Re. 27,107. 


2. Porter, A. M. W., Brit. Med. J., 1:218, 1969. 


Iberet-Folic-500'n 


Controlled -Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 

500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin B, (Thiamine 
Mononitrate), 6 mg.; Vitamin B; (Ribo- 
flavin), 6 mg.; Vitamin Bs (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bi? 
(Cyanocobalamin), 25 mcg. 


Plus 800 mcg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 


in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
including folic acid). Contraindication: 

ernicious anemia. Warning: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Biz is deficient. Precautions: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 
Allergic sensitization has 
been reported following both 
oral and parenteral adminis- 
tration of folic acid. 8033243 
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or omission in the 


Flagy I (metronidazole) 250 me. 


Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section. 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by appr iate laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is an individual one. In any event, the con- 
Sort should be treated with Flagy in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
Marsden is secreted in the breast milk of nursing mothers. 

is not known whether this can be injurious to the newborn. 
: poA hi lactation, an alternative method of feeding may 
e elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
Shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
ron of pulmonary ese tg This has been observed 
In all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only) The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant jt itg = as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been completed. 
There was a statistically significant increase in the incidence 
of various neoplasms, particularly mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female contro! groups. 

Two lifetime ene e Studies in hamsters have been 
performed and reported to be negative. 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagy! is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during es 
use; total and differential leukocyte counts are recommended 
before and after treatment with the boli eene teg if a second 
Course is necessary Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head- 
aches and flushing may occur. Discontinue Flagyl promptly if 
abnormal pape n signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
Stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, Cystitis, a sense of pelvic Pan. dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagy! may experience abdominal distress, 
nausea, m flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
orally three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differentia! leukocyte counts should be made before 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. 

For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 

For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. dc 

. Children: 35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for 10 days. 


SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 





 . Timensufferedfromthe — 
symptoms of trichomoniasis, 
they’d appre ciate Flagyl . 


metronidazole 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect). 

In the female, trichomoniasis 1s 
a multiorgan disease. Iricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


Please see adjacent page for brief 
summary of prescribing information 642 





Sure as the tides ebb and flow 
Peri-Colacé works with gentle, proven predictabilit 


PERI-COLACE is the laxative most often préscribed by physicians 
because ...it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 
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(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with 
 BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
- regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM O C.s. 
. Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
Which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
. acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
- less of estrogen. 


- CONTRAINDICATIONS 1. Known or suspected PRATO) (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
- following conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
- Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. $; Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from O.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
NON. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
- CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
_ increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of O.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
roups must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women pes year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
O.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000: 
ages 35-44—33/100,000; ages 45-49—140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method pA thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of O.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For ‘heavy’ smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers "ess than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 











women are: 
s 15-19 20-24 25-29 30-34 35-39 40-44 
No method 65: 52. 711 140 183 219 
Abortion only os “264 65 '"82-,98 . A0 
Pill only-nonsmokers 1.3 1.4 1.4 2.2 4.5 3.1 
Pill only-smokers 1.5 16 16 3108 13.4 58.9 
IUDs only 1.1 12 1.2 1.4 1.6 1.4 
Traditional 
contraception only 1.1 1.4 19. Bhp e «0 


Traditional contra- 
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mias, obesity, diabetes, or 


history of preeclampic toxemia and espec [pese smoking. Based on 


the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of O.C.s 


Age Below 30 30-39 404 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


A —Use associated with very high risk. C—Use associated with moderate risk. 
B — Use associated with high risk. D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g. thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of m 0. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time O.C.s were 
first given, persie ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported Nou an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a gener risk was suggested for the subgroups of O.C. 
users with documentec benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of "roe within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports. of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history o! breast cancer or who have breast nodules, meter 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic "eal i 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 

sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the mm and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may ar abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an A: a to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for soy patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the eer jen regimen. If drin) is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 


combinations to induce withdrawal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gall 


bladder disease in users of 0.C.s or estrogens. In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O.C.s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure ypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure dune preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
0f excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the ''normal" range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent. persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding /rregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients ad ag 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contrace 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
dern examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the i he is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine sporting asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. eos Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. O.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, M agents 

e.g.. venie 5 vitamins and hypoglycemic —: ARCINOGENESIS 

ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage. hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), ge in cervical erosion and cervical secretion, 
possible diminution in lactation when given immediately postpartum, cho- 
lestatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, 
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-. acceptance. Start new OC users on <50 mcg. estrogen. 
A 
-... Controindicotions — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocordiol infarction or 
... coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent neoplasia, or 
. pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, benign or 
... mülignant liver tumors. 
. | Cigarette smoking increases risk of serious cardiovascular side effects from OC use. Risk increases with age and 
.| heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. OC users should be strongly 
. advised not to smoke. 
- | OCs are associated with increased risk of several serious conditions including venous and arterial thrombo- 
— | embolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, gallbladder 
Bs. . disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available information relating to 
| these and other risks. 
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1. Thromboembolic disorders ond other vascular problems — Increased risk of thromboembolic and thrombotic disease 
sociated with OCs is well established. A British studyShowed increased relative risk for fatal venous thromboembolism, 
2 British ond 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. studies showed 
__ increased relative risk for stroke, not shown in prior British studies. It wos estimated OC users were 2-11 times more likely 
Ut hon nonusers to manifest these diseases without evident cause. In o British mortality study, overall excess mortality from 
— pulmonary embolism or stroke was 1.3-3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Dis- 
-— erders — In a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
reater and thrombotic stroke 4.0-9 5 times greater in users than nonusers. Mortality trends in 21 countries indicate that, 
nce OC introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
-—— prevalence of OC use in each country. In 1974 the Royal College of GPs reported on its prospective study comparing usersand 
“nonusers: "A statistically significant higher rote of reporting of cerebrovascular accidents in Takers is evident, but the 
— numbers are too small to justify an estimation of the degree of risk: They reported more superficial and deep vein 
- thrombosis in users than nonusers. A 1977 analysis showed a 5-fold increased mortality in users from circulotory diseases, 
- . mainly myocardial infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration 
|. of use. In 1976a British Family Planning Association study founda highly significant association between OC useondstroke 
-though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism in users was about 
-.— 4-fold and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
<a ion—An increased risk (2-12 times) of MI associated with OC use was reported in Britain, os previously suspected. 
The morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, hyper- 
~ cholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher tne MI risk, regardless of OC use. OCs were 
cons idered an additional risk factor. Smoking is o major predisposing condition to MI. In terms of relative risk, nonsmoking 
~ — OC users ore twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold greater risk of fatal MI as 
E smoking users, but a 10-12-fold greater risk than nonsmoking nonusers. Amount of smoking is an important factor, In 
determining importance of these risks, give serious consideration to baseline rates for various age groups in table below. 
nportance of other predispositions cited above in determining relative and absolute risks has not been quantified; it is 

- — [ikely the same synergistic action exists, but perhaps to a lesser extent. 
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Estimated Mortality Rate from Myocardial Infarction per 100,000 Women/Yeor 





Aged 30-39 Aged 40-44 
Users Nonusers Users Nonusers 
All smokers 10.2 2.6 62.0 159 
> 15 cigarettes daily 13.0 el 78.7 313 
< 15 cigarettes daily 47 09 28.6 57 
Nonsmokers 1.8 1.2 10.7 74 
Smokers and nonsmokers 54 19 328 117 





ER se — Reports of thromboembolism after use of OCs with > 50 mcg. estrogen received by drug safety committees in 
Britain, Sweden and Denmark were compared with the distribution expected from market research estimates of sales. A 
-.. positive correlation wos found between estrogen dose and reporting of thromboembolism, including coronary thrombosis, 
- .. inexcess of that predicted by sales. OCs with 2100 mcg. estrogen were associated with higher thromboembolism risk than 
those with 50-80 mcg. estrogen. The authors suggested that estrogen quantity may not be the sole factor. Any influence of 
-.. progestogens wos not considered, which may be responsible for certain discrepancies in the data. Nosignificantdifferences 
. were noted between OCs containing the same estrogen dose nor between ethinyl estradiol and mestranol. Studies on 
x, is ofnboembalic risk with progestogen-only OCs have not been done. Cases have been reported for these OCs and they are 
- . "not presumed free of excess risk. In o U.S. case-control study, relative risk of OC use ] month before hospitalization for 
various types of thromboembolism wos calculated. If relative estrogenic potency and possible influence of different 
—  progestogens ore ignored, OCs may be divided into those with < 100 mcg. and those with > 100 mcg. estrogen. For oll cases 
combined, larger doses were associcted with only slightly higher relative risk; for idiopathic cases relative risk was doubled 
= with larger doses, but confidence limits overlapped and differences were not significant. Apparently there was no 

_ increased risk for cases with predispositions. Excess Mortality from Circulatory Diseases —A large U.K. prospective study 
.. estimated annual mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and 
-— "duration of use. Excess circulatory disease mortality was 20/100,000 users (5 for ages 15-34, 33 for ages 35-44, 140 for 
ages 45-49), the risk being concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking 
ond duration of use could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory 
- mortality wos increosed 10-fold in users of > 5 years, all these deaths were in women over age 34. Until more under-35 users 
-of 5+ continuous years are available, size of relative risk for this age group cannot be given. One study anolyzed available 

y to estimate risk of death with various contraceptive methods, each estimate including risk of method (e.g., thrombo- 
nbolism for OCs) plus risk due to pregnancy or abortion in case of method failure. This latter risk varies with effectiveness. 

cluded mortality with all methods is low and below that of childbirth, except for OC users over 40 who smoke. 
avy smokers have double the risk of smokers os a class, light smokers about half. Lowest mortality is with the condom 
or diaphragm bocked up by early legal abortion. Risk of thromboembolic and thrombotic disease associated with OCs 
increases with age after 30 and, for MI, is further increased by hypertension, hypercholesterolemio, obesity, diabetes, 
t . history of pre-eclamptic toxemia, and especially cigarette smoking. Based on current data, the chart gives gross estimates 
pf risk of death from circulatory disorders associated with OCs: 








<30 30-39 >40 
savy smokers (>15/day) C B A 
- Light smokers (<15/day) D C B 
-. Nonsmokers, no predispositions D CD C 
- Nonsmokers, with predispositions C CB BA 
E. $$ 
^ 2 Risk is: A—very high, B—high, C—moderate, D—low. 


-. Physician ond patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g. throm- 
- bophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial infarction, retinal 
| thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs immediately. A 4-7-fold 
a creased risk of postsurgery thromboembolism was reported in users; if feasible discontinue OCs at least 4 weeks before 
~ elective surgery or during prolonged immobilization and do not resume until at least 4 weeks postsurgery. Thromboembolic 
risk may be increased for users with blood types A, B or AB. 2. Ocular lesions — Neuro-oculor lesions such os optic neuritis or 
.— retinal thrombosis have been associated with OCs. Discontinue if there is unexplained, gradual or sudden, partial or 
. . complete loss of vision; proptosis or diplopia; papilledema; or evidence of retinc! vascular lesions. Institute diagnostic and 
therapeutic measures. 3. Carcinoma —Long-term estrogen in certain animals increases carcinomas such as those of breast, 
.— uterus, cervix, vagina, ovary, liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of 
.. benign and malignant mammary nodules in dogs. There is now evidence thot estrogens increase risk of human endometrial 
carcinoma. In several case-control studies increased relative risk (3.1- 13.9 times) associated endometrial carcinoma with 
E prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors ond depended on duration 
of use and estrogen dose. These data are supported by increased incidence of endometrial cancer since 1969 in 8US. areas 
n .. with concer-reporting systems, which moy be related to rapidly expanding estrogen use. There is no evidence that natural 
-estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial car- 
cinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) 
- . occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
- increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been reported. 
Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users with benign 
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disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplasia. 4. Hepatic adenomas, hepatomas, 
focal nodular hyperplasia, hemangiomas, hepatocellular carcinoma, etc. have been 


hormonal withdrawal pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only 
a few days. Risk of limb-reduction defects may be < 1/1000 live births. Cardiovascular defects in children exposed to female 
hormones, including OCs, during early pregnancy occurred at 18.2/1000 births, compared to 7.8 for those unexposed 
(P <.05). Female sex hormones were used for threatened or habitual abortion, but there is considerable evidence estrogens 
are ineffective and no evidence progestogens are effective. Triploidy and possibly other polyploidy may be increased in 
abortuses from women becoming pregnant soon post-OC. These almost always abort spontaneously. It is unknown if spon- 
taneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy hos not been demonstrated. Rule out 
pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing, If user deviates from regimen, consider pregnancy at first missed periodand 
withhold OCs. If pregnancy is confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting to conceive, though 
this is not based on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. Gallbladder disease risk, surgically confirmed, appeared after 2 years’ use and doubled after 4-5 yeors in 1 study; it . 
appeared in 6-12 months’ use in another. 7. Carbohydrate & lipi ism—Decreased glucose tolerance occurs in a 
significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total phospholipids 
may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months. Hypertension prevalonce in users is no 
higher than in nonusers in the first year, but increases with longer exposure; inthe 5th year it is 22-3 times the first year. 
Age is strongly correlated with hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal 
disease, history of toxemia or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of 
excessive weight gain or fluid retention during menstrual cycles may be more likely tc develop elevated BP on OCs and thus 
should be monitored closely. Even though elevated BP may be in the “normal” range, do not ignore clinical implications. 
Follow closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of o new pattern that is 
recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. Bleeding irregularities— Breakthrough 
bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases of irregular 
bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, ruleout pregnancy or malignancy. 
If pathology is excluded, time or change to another product may suffice. Changetoa higher estrogen OC only when necessary 
as this may increase thromboembolic risk. Those witha history of oligomenorrhea or secondary amenorrhea or without estab- 
lished regular cycles may be onovulatory or amenorrheicafter discontinuing.Those with such problems should beso informed 
and other methods encouraged. Post-use anovulation, possibly prolonged, may occur in women without previous irregu- 
larities. Higher incidence of galactorrhea and of pituitary tumors (e.g., adenomas) has been associated with amenorrhea in 
former users. Onestudyreported 16-fold increased prevalence of pituitary prolactin-secreting tumors in patients with postpill 
amenorrhea when galactorrhea was present. 11. Ectopics— In failures with combination OCs, the ratio of ectopic to intro- 
uterine pregnancies is no higher than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast 
feeding—OCs may decrease quantity and quality cf milk. A small fraction of OC steroids appears in milk. Effects ifanyonthe 
child are unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still on appreciable difference in 
nulliparous but not parous women after 30 months. 


Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, abdomen ond 
pelvis, with blood pressure, pap smear ond lab tests. Pre-existing uterine leiomyomata may increase in size. Mental 
depression may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may 
occur; prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or reno! 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum folate 
may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting specimens. 
Endocrine ond liver function tests may be altered; repeat abnormal tests after stopping for 2 months. These have been 
observed: increased BSP retention and other abnormalities in liver function tests; increased prothrombin and coagulation 
factors VII, VIII, IX, X; decreased antithrombin III; increased platelet aggregability; increased thyroid-binding globulin 
leading to increased circulating total thyroid hormone (PBI, T*); decreased T’ uptake; unaltered free T*; decreased preg- 
nanediol excretion; reduced metyrapone response; increased blood transcortin, corticosteroid, triglyceride, phospholipid; 
reduced serum folate; impaired glucose tolerance. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or 
uterine function, or on immune response is not established. OCs may mosk onset of climacteric (see Warnings on risks in this 
age group). Information for patients —see patient labeling. Drug interactions —OC effectiveness may be decreased and 
more BTB occur with rifampicin, isoniazid, ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitro- 
furantoin, barbiturates, phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter 
effectiveness of drugs such as oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives (e.g. 
guanethidine), vitamins, hypoglycemics. 


Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs (see Warnings): 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral throm- 
bosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, with or 
without intra-abdominal bleeding; congenital abnormalities. There is evidence of an association between the following 
conditions and OCs, although confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiori syndrome; 
neuro-oculor lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs and ore 
believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, change in menstrual 
flow, dysmenorrhea, amenorrhea during and after use, infertility after discontinuing, edema, chloasma or melasma, which 
may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change in cervical erosion and 
secretion, lactation decrease, cholestatic jaundice, migraine, increase in size of uterine leiomyomata, allergic rash, mental 
depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal curvature (steepening), intolerance to 
contact lenses. The following have been reported in users and association has not been confirmed or refuted: premenstrual- 
like syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, ner- 
vousness, dizziness, auditory disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or 
nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, 
colitis, gingivitis, lupus erythemotosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or 
galactorrhea after use, endometrial, cervical and breast carcinoma (see Warnings). 


Acute overdosage — Serious il! effects have not been reported after large acute doses of OCs in young children, but nausea 
and withdrawal bleeding might occur. ` 


Important note —Full prescribing information, including description, clinical pharmacology, dosage and administration, 
how supplied, references and patient labeling, is available on request. 


Demulen 


Each white tablet contains: ethynodiol diacetate 1 mg. and ethinyl estradiol 50 mcg. 
Each pink tablet in Demulen-28* is a placebo containing no active ingredients. 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


Address medical inquiries to. 
G. D. Searle & Co. Medical Communications Dept., Box 5110, Chicago. Illinois 60680 
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UCIEASOUND STETHOSCOPE 





MedSonics, Inc. 
P.O. Box M, 340 Pioneer Way 

Mountain View, California 94042 
Toll-free telephone (800) 227-8076 

In California call collect (415) 965-3333 






DETECT 
FETAL 
PULSE 


> WITH 


^ MEDSONICS 


ULTRASOUND 
STETHOSCOPE? 


Doppler 
Model FP3A 


Detects fetal life early in preg- 
nancy (9-12 weeks) e Con- 
firms fetal life throughout 
pregnancy € Assesses rate and 
rhythm of the fetal heart dur- 
ing labor € Pocket size; small, 
light and durable e Stetho- 
scope style headset for privacy 
and isolation from background 
noise € Jack for second head- 
set permits patient or col- 
league to listen € Operates at 
an ultrasound frequency of 
2.25 MHz *€ Powered by a 
single long-life, replaceable 
battery e Two simple controls; 
on-off switch and volume. 


PRICE $375 


Price includes one stethoscope 
style headset, carrying case, 
battery, coupling gel and in- 
structions. Extra headset is 
available for $37.50. 
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ADDRESS 
CITY 


STATE ZIP CODE 





EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
O Payment enclosed 
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MOSBY 
TIMES MIRROR 
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v ORR qoo y THE C. V. MOSBY COMPANY, 


continental U.S. end Canada. 11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 
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This two day techniques course is designed for those 
individuals interested in the cultivation of amniotic fluid 
cells for prenatal diagnosis of biochemical and cyto- 
genetic abnormalities. 

The course will provide an overview of the field and 


illustrations of specific problems in cultivating amniotic 
fluid cells. Techniques used to carry out biochemical 
analysis and cytogenetic evaluation of biochemical cell 
properties will also be discussed. 

For details, course description, registration information 
and an application, contact: 


W.ALTON JONES 
CELL SCIENCE CENTER 


Ref. T78-19AJOG1 
Old Barn Road/Lake Placid, New York 12946 
(518) 523-2427 





Head of 
Obstetrics and 


Gynecology 


Boston University Medical Center is seek- 
ing an outstanding Obstetrician-Gynecolo- 
gist to chair its Department of Obstetrics 
and Gynecology in The School of Medicine 
and to serve as Director of the Department 
of Obstetrics and Gynecology at Boston 
City Hospital and Gynecologist-in-Chief at 
University Hospital. Position requires 
demonstrated excellence in clinical, re- 
search, teaching and administrative 
activities. Please send curriculum vitae to 
Personnel/Payroll Manager, Boston 
University Medical Center, 80 E. Concord 
Street, A-209, Boston, MA 02118. 


An Equal Opportunity Employer M/F 








PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (8!4" x 11") 3 cases/year 
O OLD SIZE (7!4" x 1012") copies prior to 1975 
(2 cases/year) 
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Editors 


John I. Brewer, Editor in Chief 
303 East Superior St., Chicago, Illinois 6061 1 


Frederick P. Zuspan, Editor 


The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Information for authors 

Submission of contributions. Manuscripts should in 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 


Most of the provisions of the Copyright Act of 1976 be- 
came effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following statement, 
signed by each author: “The undersigned author(s) transfers 
all copyright ownership of the manuscript entitled (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The author(s) warrants that the article is original, 
is not under consideration by another journal, and has not 
been previously published." Authors will be consulted, 
when possible, regarding republication of their material. 


All articles published in this JouRNAL must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

It is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest Cumulated Index Medicus. 
For reference style see current issue of JouRNAL. Authors are 
encouraged to limit references to 16, except for Communica- 
tions in Brief, limited to 2, Current Investigation and Clinical 
Opinion, limited to 6, and Current Developments, for which 
there is no limit. Illustrations accompanying manuscripts 
should be numbered, provided with suitable legends, and 
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marked lightly on the back with the Author's name. Authors 
should indicate on the manuscript the approximate position 
of tables and text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
propriate point in the text. Captions of the tables should be 
brief, yet indicate clearly the purpose or content of each 
table. Rows and columns in the table should precisely de- 
fine the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviations 
are used they should be explained in a footnote to the 
table. 

An abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript and should 
be typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint 
requests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics 
and Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustra- 
tions will be reproduced free of cost to the author, but spe- 
cial arrangements must be made with the Editors for color 
plates, elaborate tables, or extra illustrations. Original draw- 
ings or graphs should be drawn with black India ink. Type- 
written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
x-ray films, or ECG tracings. Glossy print photographs are 
preferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 24% months prior to the time 
of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
published in the scientific pages of the JouRNAL but may be 
submitted for paid advertisements, if desired. 

Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the JOURNAL 
will be considered for publication. The writer of the original 
article will have an opportunity to reply to unfavorable 
comments. A brief case presentation of special interest in the 
form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JougNar. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 
















OB-GYN Medical Director: Maternal & In- 
fant Care Program & Family Planning Clin- 
ics. Board Certified or Eligible in the Field 
plus Extensive Public Health Experience. 
Oldest Maternal & Infant Project 501 & Ac- 
tive Midwifery Program. Opportunities for 
Grantsmanship, Legislative Endeavors & 
Innovative Program Development & Public 
Health Research. Current budget $2 million. 
Immediate Oppty. Contact B. Silver, Per- 
sonnel Director, Baltimore City Health 
Dept., 111 N. Calvert St., Balto., Md. 21202 
301-396-4390 Ng ene 


Medical Director Children & Youth Ser- 
vices: Board Certified or Eligible Pediatri- 
cian. Direct Program of 5 Autonomous 
Children & Youth Projects with $4.5 million 
budget. Opportunities for Grantsmanship, 
Legislative Endeavors, Innovative Program 
Implementation, & Public Health Research. 
Substantial Experience required. Immedi- 
ate Oppty. Contact B. Silver, Personnel 
Director, Baltimore City Health Dept., 111 N. 
Calvert St., Balto., Md. 21202 301-396-4390 





CHEMOTHERAPY FOUNDATION SYMPOSIUM 


NEW DEVELOPMENTS AND CHANGING 
CONCEPTS IN CANCER CHEMOTHERAPY 


October 27 and 28, 1978 
Friday and Saturday, 
9:00 AM to 5:00 PM 


Fees: Attendings: $150. 
Housestaff, Fellows, Students: $50. 


Barbizon Plaza Hotel 
New York, New York 


New Phase | Drugs. Methotrexate/Fluorouracil/Thymidine Interactions 
Adriamycin Analogues. Experimental Applications of Cis Platinum. 
Advances in Combination Chemotherapy. Concepts of Chemoprophylaxis. 


Presented by the Division of Medical Oncology, Department of Neoplastic 
Diseases and The Page and William Black Post-Graduate Schoo! of Med- 
icine of the Mount Sinai School of Medicine (CUNY) 


As an organization for continuing medical education, The Page and Wil- 
liam Black Post-Graduate School of Medicine of the Mount Sinai School of 
Medicine (CUNY) certifies that this continuing medical education offering 
meets the criteria for Category | of the Physician's Recognition Award of the 
American Medical Association, provided it is used and completed as de- 
signed. 


For Information and Registration: 
Ezra M. Greenspan, M.D., Chairman 
The Page and William Black 
Post-Graduate School of Medicine 
Mount Sinai School of Medicine 

One Gustave L. Levy Place 

New York 10029, New York 
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"Because we are aware that there is 
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not to prescribe rules, but have, 
explored various facets of the prob 
confront the editor in his daily work.” 


The book is divided into two gener 
editorial policies, which usually rec 
decisions; and editorial practices, wł 
minor decisions, often about format or 
style. You'll find essays exploring: the 
reviewing system; special types of 

(abstracts, transactions, solicited m 
book reviews). You'll value chapters v 
information for authors; copyright; e 
ences cited; copy-editing; journal cov 


From “the purpose of scientific ji 
"binding practices,’ this new boc 
virtually everything you want to kno 
reviewer, or author. See for yourself! 
By Lois DeBakey, Ph.D. In collaboration 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupti 
J. Ingelfinger, M.D.; Robert J. Levine, M. 
Moser, M.D.; J. Roger Porter, Ph.D.; 


Woodford, Ph.D. August, 1976. 128 pz 
Price, $9.95. 
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/. And what it - 
. has to offer. 


- Choosing an oral contraceptive has 
— usually been based on the estrogen content 
more than on the progestogen. But most oral 
contraceptives in use today are combinations 
- of estrogen and progestogen. And the pro- 
ogen component provides an important 
basis for evaluation, too. 
— — Low dose Ovral and even lower dose 
Lo/Ovral provide levels of estrogen which 
seem to be suitable for most oral contraceptive 
candidates. Equally important, both Ovral 
and Lo/Ovral are distinguished by nor- 
gestrel, a progestogen available only from 
Wyeth. 
- LOOK AT NORGESTREL. 
- Pharmacoloaically distinct. 
— — Unlike other progestogens in current use, 
255 norgestrel has been shown in biological 
. assays to be neither inherently estrogenic, 
>) . nor to convert to estrogen, in vivo. 
ESL ý Asaresult, norgestrel adds no 
T estrogen to the 50 micrograms ir 
Ovral or the 30 micrograms 
in Lo/Ovral, to disturb the 
estrogen-progestogen ratio. 
Prominently progestational. 
Bioloaical tests have 
shown that norgestrel very closely 
parallels the progestational 
activities of natural progesterone. 
And clinically even at low doses, 
norgestrel has a pronounced effect 














on maintaining the integrity of the endo- 
metrium, thereby fulfilling one of the primary 
purposes of a progestogen in combination oral 
contraceptives. 

Highly antiestrogenic. 

At the level of the cervix, noraestrel 
exhibits marked antiestrogenic activity which 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products." 
Low dose (50 mcg) Ovral® and lower dose 
(30 mca) Lo/Ovral® 
Distinguished by noraestrel. 




























"Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Warnings, Precautions, Adverse Reactions, etc. 

in the accompanying IN BRIEF should be carefully considered. 

See important information on following page. 


Wyeth Laboratories 


| | l Philadelphia. Pa. 19101 


OVRAL 
Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRALAM 


Each tablet contains 0.3 mg noraestrel 
with 0.03 mg ethinyl estradiol. | 


Copyright ©1978 Wyeth Laboratories, Div of AHPC, N.Y. N.Y 
All rights reserved. 
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| stroke, myocardial infarction, hepatic adenoma, gall bladder 
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Indications and Usage—OVRAL® and LO/OVR. 


.. indicated for the prevention of pregnancy in women who elect to 
. use oral contraceptives (OC's) as a method of contraception. 


Contraindications—OC's should not be used in women with any 
of the following conditions: 1. Thrombophlebitis or thromboembolic 
disorders. 2. A past history of deep-vein thrombophlebitis or 
thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 


P disease. 4. Known or suspected carcinoma of the breast. 5. Known 
or suspected estrogen-dependent neoplasia. 6. Undiagnosed 


abnormal genital bleeding. 7. Known or suspected pregnancy (see 
Warning No. 5). 


É Warnings 


















Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. 
This risk increases with age and with heavy smoking (15 
or more cigarettes per day) and is quite marked in 
women over 35 years of age. Women who use oral 
contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 


disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks. 


/— 1. Thromboembolic Disorders and Other Vascular Problems: An 


increased risk of thromboembolic and thrombotic disease 
associated with use of OC's is well-established. Three principal 


studies in Great Britain and 3 in the U.S. have demonstrated 


— increased risk of fatal and nonfatal venous thromboembolism and 


stroke, both hemorrhagic and thrombotic. These studies estimate 


. that users of OC's are 4 to 11 times more likely than nonusers to 


develop these diseases without evident cause. 


‘CEREBROVASCULAR DISORDERS-In a collaborative American 
- study of cerebrovascular disorders in women with and without 
. predisposing causes, it was estimated that the risk of hemorrhagic 


stroke was 2.0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in 


ut nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI 


associated with use of OC's has been reported, confirming a 


` previously suspected association. These studies, conducted in the 


UK, found, as expected, that the greater the number of underlying 


-risk factors for coronary-artery disease (cigarette smoking, 


. hypertension, hypercholesterolemia, obesity, diabetes, history of 


preeclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 


increased risk of fatal MI compared to users who do not smoke, but 
. about a 10- to 12-fold increased risk compared to nonusers who do 


not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 


— baseline rates for various age groups must be given serious 
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consideration. Importance of other predisposing conditions 


. mentioned above in determining relative and absolute risks has not 
.. as yet been quantified; quite likely the same synergistic action exists, 


but perhaps to a lesser extent. 

RISK OF DOSE-In an analysis of data derived from several 
national adverse-reaction reporting systems, British investigators 
concluded that risk of thromboembolism, including coronary 


|. thrombosis, is directly related to dose of estrogen in OC's. 


Preparations containing 100 mcg or more of estrogen were 
associated with higher risk of thromboembolism than those 
containing 50-80 mcg. Their analysis did suggest, however, that 
quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the U.S. 

ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 


. diseases of the circulatory system for users and nonusers of OC's 


according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
35.44—33/ 100,000; ages 45-49—140/ 100,000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, and duration of use, nor to 
compare effects of continuous vs. intermittent use. Although the 
study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. 

Available data from a variety of sources have been analyzed to 


- estimate risk of death associated with various methods of 


contraception. Estimates of risk of death for each method include 
combined risk of contraceptive method (e.g. thromboembolic and 
thrombotic disease in the case of OC's) plus risk attributable to 


~ pregnancy or abortion in event of method failure. This latter risk 
- varies with effectiveness of method. The study concluded that 


‘mortality associated with all methods of birth control is low and 
below that associated with childbirth, with the exception of OC's in 


.. women over 40 who smoke. Lowest mortality is associated with 


condom or diaphragm backed up by early abortion. Risk of 
thromboembolic and thrombotic disease associated with OC's 


|. increases with age after about 30 and, for MI, is further increased by 


hypertension, hypercholesterolemia, obesity, diabetes, or history of 
reeclamptic toxemia, and especially cigarette smoking. 
n and patient should be alert to earliest manifestations of 


thromboembolic and thrombotic disorders (e.g., thrombophlebitis, 


nary embolism, cerebrovascular insufficiency, coronary 


. occlusion, retinal thrombosis, and mesenteric thrombosis). Should 


any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of 
postsurgery thromboembolic complications has been reported in 
OC users. If feasible, OC's should be discontinued at least 4 weeks 
before surgery of a type associated with increased risk of 
thromboembolism or prolonged immobilization. 

2. Ocular Lesions—There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 

3. Carcinoma—Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, 
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ì humans, 3 case-control 
jf endometrial carcinoma 
associated with prolonged use of exogenous estrogen in 
postmenopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors (e.g., 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups oí OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years' use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy. Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1,000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 

among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time offirst missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 

6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years' use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months' use. 

7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that ofa comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2% to 3 times the reported prevalence in the 1st year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 


severe, requires discontinuation of OC's and evaluation of the cause. 


10. Bleeding Irreqularities—Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 








nst rity, should be done only if necessary, since this 
may increase risk of thromboembolic disease. 
Women with past history of oligomenorrhea or secondary 
amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged. may also occur in women 
without previous irregularities. 
11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 
may occur in contraceptive failures. 
12. Breast-feeding—OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 
until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 
examination. 

2. Under influence of estrogen-progestogen preparations. pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops. 
OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 

10. Certain endocrine- and liver-function testsand blood components 
may be affected by estrogen-containing OC's: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy —Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g.. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease); 
change in cervical erosion and cervical secretion: possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine le;iomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening). intolerance to 
contact lenses. 

The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur 
in females. 
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norgestrel with 0.05 mg ethinyl 


estradiol 
LO/OVRAL 
each tablet contains 0.3 mg norgestrel ° 


with 0.03 mg ethinyl estradiol 
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The effect of supirie and lateral positions on intra-arterial 
pressure in hypertensive pregnancies 


G. HOVINGA - 

J. G. AARNOUDSE 
H. J- HUISJES 
Ld The Netherlands 


The effect of posture on blood pressure remains controversial, AR due to the 
subjective nature of indirect blood pressure measurements and the disturbing influence of 
environmental impulses at the time of measurement, In this study intra-arterial blood- 
pressure was recorded directly in seven toxemic gravid women in an environment with a 
low impulse level. There were short-term fluctuations of up to 25 mm. systolic and 15 mm. 
diastolic. The effect of changes in position on blood pressure was not constant and the 
differences were small. The effect on blood pressure of changing the environment by 
talking to the subject was impressive and the difference was more than twice the largest 
posture-induced difference. (AM. J. OBSTET. GYNECOL. 131: 233, 1978.) 


DATA CONCERNING the effect of lateral and supine 
positions on brachial blood pressure are contradictory. 
Most authors who used conventional indirect tech- 
niques described a lower brachial blood pressure in 
lateral position as compared to supine position.!-5 
However, McRoberts? and Quilligan and Tyler? found 
a lower pressure in supine position and de Rezende? 
could not demonstrate any difference. | 

It is necessary to record intra-arterial pressure di- 
rectly for accurate and continuous measurement of 


blood pressure. With an intra-arterial blood pressure 
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measurement, Ginsburg and Duncan? found that pas- 
sive change of posture from supine to lateral position 
was associated with a rise in pressure. Quilligan and 
Tyler? and Lees and associates!’ failed to find any dif- 
ference between supine and lateral positions using an 
intra-arterial pressure measurement. 

Since sudden change of éxternal circumstances, such 
as loud noise, can cause impressive alterations in blood 
pressure (Ginsburg and Duncan‘), any study of the ef- 
fect of position on blood pressure should be designed 
in such a way: that environmental disturbances’ are 
eliminated. The conflicting results of the above- 
mentioned investigations might be due, apart from the 
subjective nature of indirect blood pressure mea- 
surements, to the failure of the investigators to exclude 
environmental impulses. i; 

The present study was undertaken to determine: 
(1) the physiologic intraindividual variations of blood 
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Fig. 1. Catheter position in the left radial artery used for continuous measurement of intra-arterial 


blood pressure. 
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Fig. 2. Systolic, mean, and diastolic pressures in seven patients 
{+ standard deviation). . 


pressure in patients with toxemic hypertension; (2) the 
effect of posture alteration from lateral to supine and 
vice versa on the intra-arterial pressure under stan- 
dardized environmental conditions while eliminating 
verbal or visual contact with the patient; and (3) the 
influence of a normal stimulus, such as conversation, 


under the same experimental conditions on the intra- 
arterial blood pressure. 


Patients and methods: 

Seven primigravid women with toxemic hyper ten- 
sion were studied. Toxemic hypertension is defined as 
a diastolic pressure of at least 90 mm. Hz (phase 4 of 


_ the Korotkoff sounds) after the 24th week of preg- 


nancy, not decreasing below that level after more thàn 
one day of hospitalization; with the maximum pressure 
prior to the 24th week being 80 mm. Hg. Duration of 
pregnancy was between 36 and 40 weeks and the fetal 
head was engaged in all cases. None of the patients 
received any medication. Patients who showed signs of 
a supine hypotensive syndrome were excluded. 

In five patients measurements were made in each of 
the following consecutive positions: supine, left lateral, 
supine, and right lateral. In two patents the sequence 
of the positions was: left lateral, supine, right lateral, 
and supine (left. lateral in one patient). To evaluate the 
effect of a normal external impulse, three patients of 
the first group and one of the second group were 
drawn into a conversation without changing the last 
position. | 

The procedure of the experiment was explained in 
advance and informed cooperation was obtained. The 
bladder was emptied before the measurements were 
made. The patency of the ulnar collateral circulation 
was established (Chambers and Crooke!’). Mea- 
surements were carried out between 2 and 6 P.M. ina 
well-heated, soundproof room especially designed for 
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Table I. Survey of measurements 






I Left 120.1 
Supine 126.6 ^ s 
Right 131.7 4,7 
Supine: : 133.9 6.4 
II Left 142.9 5.2 
Supine 148.6 6.9 
‘Right 148.2 5.8 
Supine 146.4 5.8 
Left 134,2 6.5 
Left conv.t 165.6 7.8 
IH Supine 113.1 5.2 
Left 110.2 6.8. 
Supine 114.2 5.9 
Right 122.5 4.8 
Right conv.$ . 139.7 6.0 
IV Supine 152.3 12.7 
Left 133.5 4.6 
Supine 150.4 14.9 
Right 147.6 8.6 
Right conv. 167.5 11.1 
V ' Supine 122.9 4.2 
Left 113.2 7.8 
Supine 120.6 8.3 
Right 120.0 6.9 
Right conv. 152.3 5.4 
VI Supine 138.1 8.0 
Left 137.0 7.5 
Supine 143.5 6.1 
Right 137.9 5.5 
VII Supine 121.5 3.9 
Left 113.0 6.2 
Supine 115.8 5.8 
Right 112.9 5.0 


*Standard deviation. 

TNumber. 

tLeft lateral position with conversation. 
§Right lateral position with conversation. 
Not calculated. 


71.2 
66.7 
64.3 
72.6 
88.5 
86.0 
84.9 
82.1 
80.5 
92.7 
65.0 
62.1 
66.0 
72.3 
79.0 
79.8 
75.8 
75.4 
78.1 
85.9 
60.8 
58.1 
60.6 
61.6 
12.9 
83.3 
75.7 
83.1 
76.5 
65.9 
65.8 
63.9 
63.3 


this kind of experiment. Patients were transported - 


from the ward to this room while comfortably recum- 
bent in their own beds. During the experiment verbal 
and visual contacts with the subject were avoided apart 
from short indications to change position. 

After administering an infiltration anesthetic 
(xylocaine 1 per cent), a Venule catheter* (internal di- 
ameter, 0.8 mm.; external diameter, 1.2 mm.; length, 
60 mm.) was inserted, with the help of a 21 gauge nee- 
dle, into the left radial artery and kept open with an 
Intraflo continuous flushing svstem,t filed with 
glucose-saline solution to which 10 I.U. per milliliter of 
heparin were added. The amount of fluid so infused 
did not exceed 4 ml. per hour. This system was con- 
nected by polyethylene tubing (length, 100 cm.; inter- 


*Top Surgical Mfg. Co., Ltd., Tokyo, Japan. 
tSorenson Research Co., Salt Lake City, Utah. 
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Calculated 
tame (min.) 


1,101 75.4 14.6 
n 1,356 78.0 18.6 
4.8 609 67.5 8.9 
4.7 947 82.6 11.5 
3.6 875 98.5 8.9 

| 3.9 1,206 97.8, 12.3 
3.7 835 96.8 8.6 
3.0 1,058 94.5 11.2 
3.9 813 97.4 8.4 
4.8 1,805 94.9 19.0 
3.1  - 1,742 95.1 18.3 
3.9 1,617 85.6 18.9 
3.8 2,008 100.3 20.0 
2.9 1,323 104.9 19.6 
9.9 65 N.C 5.4 
3.8 2,503 103.0 94.9 
3.1 9,145 83.5 ^ 25,7 
6.0 420 143.4 2.9 
2.9 2,588 93.4 27.7 
5.7 1,919 97.8 12.5 
3.0 1,783 83.2 21.4 
8.1 1,830 76.3 24.0 
3.5 1,940 82.8 23.4 
2.9 1,788 78.2 29.9 
3.4 497 83.8 5.9 
4.1 1,924 74.9 25.7 
4.7 1,226 59.9 23,5 
3.6 1,649 68.4 24.1 
2.8 199 N.C. 21,5 
2.8 152 N.C 25.3 
3.7 134 N.C 29.3 
4.0 95 N.C 15.8 
3.1 164 N.C 27.3 


nal diameter, ] mm.) to a Hewlett-Packard pressure 
transducer Type 1280* (Fig. 1). The natural frequency 


response of the system was between 15 and 20 Hertz. 


The transducer was fixed in the horizontal level at 
the midpoint of the anteroposterior diameter of the 
chest in supine position; at this level, zero calibration 
was obtained. The arterial wave was recorded on a 
Hewlett-Packard thermal-tip recorder Type 7754.A* 
and stored on an Analog 7 tape recorder.7 

The analysis of the arterial wave was made with a 
specially developed computer program. Using an al- 
gorithm technique it was possible to calculate the sys- 
tolic and diastolic pressures and the pulse frequency 
beat to beat. As it was expected that the blood pressure 


*Hewlett-Packard Co., Palo Alto, California. 


TEL1020, Philips Electronic Instruments, Eindhoven, The 
Netherlands. 
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Fig. 3. Patient III in second supine position. Pulse frequency and arterial wave. Fluctuations caused 


by respiration. 
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Fig. 4. Patient II in left lateral position. Pulse frequency and arterial wave. Fluctuations related with 
respiration. A spontaneous rise of 17 mm. Hg and 34 mm. Hg, not due to respiration, is seen in the 


central part of the registration. 


would be influenced by the active change of position, 
calculation of the means of the diastolic and systolic 
pressures during each position was carried out in two 
ways: (1) starting 120 seconds after instructing the pa- 
tient to change position and lasting until the next in- 
struction and (2) starting 360 seconds after instructing 
the patient to change position and lasting until the next 
instruction. 

Apart from one position in one patient, there were 
no differences. The results are given in means during 
the total period in a position, calculation starting after 
360 seconds. 


Results 

In Table I are given the systolic and diastolic 
pressures, standard deviations, number of calculated 
pressures, and .calculation time in minutes for the 
different positions in each patient. Fig. 2 gives the sys- 
tolic, mean, and diastolic pressures in the seven 
patients + one standard deviation. 

Not considering the conversation period, in the 


seven patients the intra-arterially measured diastolic 
pressure was lower than the sphygmomanometric 
pressure measured previously in the ward, with a stan- 
dard cuff on the right arm and the patient in the left 
lateral position and using the fourth Korotkoff sound 
as the diastolic pressure.!? The mean intra-arterial dia- 
stolic pressure in the different positions in the seven 
patients was 71.6 mm. Hg, with a range of 58.1 to 88.5 
mm. Hg. The mean of the diastolic pressure measured 
with the mercury sphygmomanometer was 95.7 mm. 
Hg, with a range of 95.0 to 105.0 mm. Hg. 

Not only were fluctuations seen that were synchron- 
ous with the respiration (Fig. 3), but the recordings of 
all patients showed relatively large, irregular, short- 
term fluctuations in systolic and diastolic pressures. 
Within five or six beats spontaneous fluctuations in sys- 
tolic pressure of about 25 mm. Hg and in diastolic 
pressure of about 15 mm. Hg were found (Fig. 4). The 
magnitude of these fluctuations is independent of 
breathing and position. 

In the experiment each of the patients assumed a 
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supine position twice. The mean difference between 
these two supine positions was 0.5 mm. Hg for the 
diastolic pressure, with a range of +4.4 to —5.9 mm. 
Hg, and —0.2 mm. Hg for the systolic pressure, with a 
range of +2.2 to — 7.93 mm. Hg. The mean calculated 
interval between these two supine positions in the seven 
patients is 18.8 minutes, with a range of 8.9 to 25.7 
minutes. l 

The lowest systolic and diastolic pressures were 
found in a lateral position, except in Patient IV who 
had the lowest diastolic pressure in the second supine 
position. 

In four of the patients the highest systolic and dia- 
stolic pressures were found in a supine position; in one 
patient the highest pressures were found in a lateral 
position (the right lateral position). The remaining two 
subjects both had the highest systolic pressure in supine 
position; one had the highest diastolic pressure in the 
left lateral position and the other subject in the right 
latera] position. 

Four of the patients were drawn into a conversation. 
Irrespective of the position in all these subjects during 
the conversation, there was a clear rise of the diastolic 
and systolic pressures. The mean of the differences 
between the diastolic pressure in the conversation 
period and the lowest diastolic pressure in one of the 
foregoing situations is 13.4 mm. Hg, with a range of 
10.5 to 16.9 mm. Hg. For the systolic pressure this 
mean difference is 33.5 mm. Hg, with a range of 29.6 
to 39.1 mm. Hg. 


Comment 


The blood pressure measured intra-arterially, as was 
done in this study, is lower than the sphyg- 
momanometric pressure measured prior to the exper- 
iments. This difference is well known.?^5 Ginsburg 
and Duncan® found a difference of about 6 mm. for 
systolic pressure and 15 mm. for diastolic pressure. 
The larger difference in our study (24 mm. Hg for 
diastolic) may be due to environmental influences at 
the time of measurement on the ward contrasted with 
the lack of such impulses during the experiment. Also, 
the fact that most authors do intra-arterial mea- 
surements at the level of the brachial artery, and not at 
the more peripheral radial artery, may explain part of 
the difference. ; 

‘Short-term fluctuations in blood pressure were men- 
tioned as early as 1899 by Wiessner.'$ Chesley!” de- 
scribes a registration by Talledo showing large spon- 
taneous variations in a pre-eclamptic woman. Selig- 
man’? presumes a loss of baroreceptor activity as the 
cause of the variability. It is not clear in the article 
by Ginsburg and Duncan? whether the variations 
were restricted to hypertensive gravid women or 


Effect of supine and lateral positions on blood pressure 237 


whether they occurred in normotensive women as well. 
The magnitude of the fluctuations (in our study, up 
to 25 mm. systolic and 15 mm. diastolic) may cause 
grave errors in occasional sphygmomanometric mea- 
surements. 

The effect of changes in position on blood pressure 
in our experiments was not constant. The change from 
supine to right lateral position was associated five times 
with a fall in systolic pressure and twice with a rise, 
whereas diastolic pressure fell in four subjects and rose 
in three. In two subjects there were divergent re- 
sponses of systolic and diastolic blood pressures. The 
mean difference between the highest and the lowest 
pressures found in the seven pauents was 6.4 mm. Hg 
for the diastolic pressure and 12.0 mm. Hg for the 
systolic pressure. Thus the effect of position was not 
only inconstant but also rather small when compared to 
the amplitude of the spontaneous short-term fluctua- 
tions. — . 

In contrast, the effect of changing the environment 
by talking to the subject at the end of the experiment 
was impressive and more than twice the largest 
posture-induced difference. 

The varying results of studies using sphygmomano- 
metric measurements may be attributed among others 
to one or more of the following fallacies: the subjective 
character of the measurements—they were not carried 
out blind'?; the failure to reliably measure differences 
smaller than 5 mm. Hg; the varying effect of hydro- 
staüc pressure, which can amount to 15 mm. Hg in 
lateral position (the distance between the right upper 
arm and the axis of the heart in left lateral position 
being about 20 cm.); and the spontaneous fluctuations 
(at least in toxemic patients). 

Our results are at variance with the findings of 
Ginsburg and Duncan.? The reasons for this remain 
unclear tó us. 

In conclusion, it was found that posture has some 
influence on intra-arterial blood pressure, but neither 
the magnitude nor the direction of the change was 
predictable. The differences in systolic pressure 
ranged between 6.5 and 13.8 mm. Hg, and the lowest 
pressure was most often found in left lateral position 
and the highest pressure in supine positton. The dif- 
ferences in diastolic pressure varied from 2.6 to 10.2 
mm. Hg and both the highest and lowest pressures 
could be found in each of the three positions. 

This does not preclude the desirability of a standard 
position in recumbent patients for measuring indirect 
blood pressure to avoid hydrostatic effects. An impor- 
tant question, open to further research, is whether it is 
appropriate to measure blood. pressure in pregnancy in 
a low-impulse environment or whether hypertension in 
pregnancy is primarily characterized by a hypertensive 
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reaction to environmental stimuli, so that measurement 
in a high-impulse environment (outpatient clinic) is 


preferable. In this light it would be interesting to know ` 


if the roll-over effect in "pretoxemic gravidae,” as de- 
scribed by Gant and colleagues,?? and the cold-pressure 
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The clinical value of the dehydroepiandrosterone sulfate 
loading test in normal and pathologic pregnancies 


JÜRGEN R. STRECKER 

CHRISTLINDE M. KILLUS | . 
CHRISTIAN LAURITZEN | 

GÜNTER K. NEUMANN 

Ulm|Donau, Federal Republic of Germany 


In 100 normal or pathologic pregnancies in weeks 22 to 45 of gestation the DHA-S loading 
test was performed by intravenous administration of 50 mg. of DHA-S to the mother and 
radioimmunologic determinations of unconjugated estrone (E,), estradiol-178 (E,), and 
estriol (E,), as well as total E, and total E,. All clinical data obtained from each patient and 
neonate together with the response curves of all five estrogen fractions were processed by 
computer analysis and calculated for significant correlations between the test and the 
course and outcome of the pregnancy. Among the estrogen determinations before DHA-S 
injection total E, correlated best with the condition of the pregnancy and the neonate. The 
accuracy of prediction was 66 per cent. The highest and most rapid net increases after 
DHA-S loading were obtained for unconjugated E, (mean 482 + 266 per cent). Both 
unconjugated and total E, showed only minimal rises (mean 76 + 34.6 and 73.3 + 35.8 per 
cent) and were therefore not suitable for evaluation in the test. The best correlations 
between the DHA-S test and the condition of the neonate were obtained by determination 
of unconjugated E,. The maximal net increase and the percentage increase seemed to be 
the optimal! parameters of the estrogen response curves for evaluation. It is suggested that 
maternal venous blood be collected before and 15, 60, 120, and 180 minutes after injection 
of 50 mg. of DHA-S to the mother for determination of unconjugated E,. With the help of a 
score system for easy evaluation of the test a correct prognosis could be made in 82 per 
cent of our patients compared to only 66 per cent for single E; values. It is therefore 
concluded.that the DHA-S loading test is more rapid and reliable in predicting the condition 
of the fetus compared to one single estriol determination in plasma or urine. The aim of the 


test is, however, not to replace E, determinations but to give additional information in 
high-risk cases and in unexplained differences between E,, HPL, and clinical findings. 


(AM. J. OBSTET. GYNECOL. 131: 239, 1978.) 


FoR MANY YEARS the determination of maternal es- 
trogens, formerly in 24 hour urine and more recently 
in plasma, has been well accepted as a reliable method 
for monitoring fetoplacental function. The limitations, 
however, of static hormone determination for the 
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judgment of: a complex endocrine system, such as the 
fetoplacental unit, are obvious. 

For this reason Lauritzen, * Lehmann and Laurit- 
zen,? and Strecker and Lauritzen? developed a dynamic ` 
test of placental function by intravenous administration 
of the most important adrenal estrogen precur- 
sor—dehydroepiandrosterone sulfate (DHA-S)—to 
the mother. The subsequent estrogen increase in 
plasma or urine was taken as a measure of the placental 
capacity for estrogen bisosynthesis, which was assumed 
to run parallel to other placental functions of vital im- 
portance for fetal well-being. 

The clinical utility of this DHA-S loading test could 
be demonstrated by ‘estrogen determinations in 
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Fig. 1. Typical maternal estrogen response curve following intravenous injection of 50 mg. of 
DHA-S. The seven parameters of the. curve were correlated to the condition of the fetus and 
neonate. Times of blood sampling are indicated on the abscissa. 


Table I. List of indications for DHA-S loading test 






No. of 
patients 


1. Toxemia 31 
2. Premature labor 19 
3. Questionable placental insufficiency 14 
4. Diabetes 9 
5. Rh incompatibility.. . 4 
6. Intrauterine fetal death 4 
7. Others 7 
8. Normal pregnancies “12 


Total 100 





urine.” 7 Recently the ability to identify pregnancies at 
risk and the practicability of the test could be essentially 
improved by radioimmunologic determination of es- 
trogens in maternal plasma. 9 16 

Until now, however, there has not been an extensive 
clinical study on the predictive accuracy of the plasma 
estrogen fractions in a larger group of normal and 
pathologic pregnancies. ' 

Furthermore, it was not clear what estrogen fraction 
should be dssayed for the ‘best prediction of placental 
function, fetal risk, and pregnancy outcome. 
. Until now it has been debatable whether it is most 
valuable to determine not only the unconjugated but 
also the conjugated estrogens. This question seems to 
be important, since only approximately 10 per cent of 
total estriol and around 20. per cent of total estrone are 
supposedly not conjugated to sulfuric or glucuronic 
acid in pregnancy." 

Since each estrogen fraction determined in this study 
shows its own characteristic response curves following 
DHA-S injection to the mother, it is important to dis- 


cover what time intervals after i injection must be chosen 
for blood sampling and what parameters of these 
curves are most informative for a clinical judgment 
concerning the condition of placenta and fetus. 

It is the purpose of this study to clarify the clinical 
value of the DHA-S test and to formulate an answer to 
the above questions in order to improve the reliability 
and practicability of the DHA-S loading test. 


Patients and methods 


. One hundred patients with normal or pathologic 
pregnancies between weeks 22 to 45 of gestation (Table 
I) received 50 mg. of DHA-S (Hoffman-La Roche, 
Grenzach) intravenously between the hours of 9 A.M. 
and 11 a.M. Before and 15, 30, 60, 120, 180, and 300 
minutes after injection, ? ml. of maternal venous blood 
were drawn for determination of unconjugated estrone 
(E,), estradiol-17 B (Es), and estriol (E 3), as well as total 
estrone and total estriol by radioimmunoassay. The as- 
says were carried out with specific antibodies, as previ- 
ously described, with undiluted plasma.* All samples of 
each test were run in the same assay cor minimal 
methodical variation. For the: determination of total E, 
and Es, 10ul of the plasma were preincubated with 50 
mLU. of B-glucuronidase/arylsulfatase (Boehringer, 
Mannheim) for 24 hours (pH 5.0, 38? C.) and then 
extracted three times with 2 ml. of diethylether. 
From each patient a total of 98 single items of clinical 
information were obtained, including medical history, 
the course of previous pregnancies, and all information 
relating to the outcome of the present pregnancy and 
the condition of the fetus and newborn infant. The 
following characteristics of each estrogen response 
curve were stored in the computer program (Fig. 1): (1) 
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total E, 


en em om n caen On 


. 
7777---29«---0 unconjugated E; 
A total E} 


unconjugated E, 


J O S A a O unconjugated E4 


wks 


{n} 


38 
(13) 


39 
(10) 


40-45 
(15) 


Fig. 2. The mean maximal net increases of all five plasma estrogen fractions after intravenous 
injection of 50 mg. of DHA-S remained nearly constant during the last weeks of pregnancy. The 
numbers in parentheses indicate the numbers of patients. 


base value, (2) net increase 15 minutes after DHA-S- 
injection, (3) percentage increase 15 minutes after 
DHA-S-injection, (4) maximal net increase, (5) maxi- 
mal percentage increase, (6) time interval needed for 
maximal increase, (7) time interval needed for 20 per 
cent decrease of maximal value. | 

Besides the DHA-S loading test, determination of 
estrogens in 24 hour-urine, human placental lactogen 
(HPL), and fetal blood gas analysis, as well as the car- 
diotocogram (CTG) served as further comparative pa- 
rameters. ` P 

At was one of our main efforts to find out if there 
exist any significant correlations among the seven pa- 
rameters of the estrogen response curves and the items 
of clinical information. All data at our disposal were 
processed by computer analysis with the generous help 
of the Section for Biostatistics, University of Ulm, and 
statistical correlations were calculated by means of the 
X* and Fisher tests. 


Results 


The mean maximal net increases of all estrogen 
fractions following intravenous injection of 50 mg. of 
DHA-S to the mother remained nearly constant during 
the third trimester of pregnancy (Fig. 2). This allows a 
comparison and evaluation of tests carried out at dif- 
ferent ages of late gestation. The variation of maximal 
net increases for each of the last 4 weeks of pregnancy 
was relatively high for normal as well as for pathologic 
cases (30 to 65 per cent of the mean). It seemed advis- 
able therefore not to use the absolute estrogen increase 
after DHA-S injection as the only parameter of the 
response curve. | l 

The lowest percentage increases (40 to 130 per 


C] living tetus {n= 92) 
EŞ dead fetus (n- 5) 
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Fig. 3. Unconjugated E; before and after DHA-S loading. All 
cases of intrauterine fetal death showed pathologic E; base 
values («2.0 ng. per milliliter), nearly all of them had low 
maximal net increases («1.0 ng. per milliliter), and ‘all had 
high percentage increases (710.0 per cent) because of the low 
base values. ) 


cent of base values) were found for total and unconju- 
gated Ez. 


.DHA-S loading test and clinical data 


In seven cases of stillbirth the test was performed 
within.7 days before delivery when.the fetus was still 
alive. Maternal unconjugated E ; values before injection 
were all below 2. ng. per milliliter and therefore 
significantly below the normal lower range of 5 ng. per 
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Fig. 4. Unconjugated and total E, before and after DHA-S loading. Eighty per cent of patients with 
suspected placental insufficiency showed pathologic base values for unconjugated E, («5.0 ng. per 
milliliter) and low maximal net increases (<1.0.ng. per milliliter) (p < 0.05). Similar pathologic base 
values and net increases for most of these cases are demonstrated for total E, (p < 0.05). 
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Fig. 5. Unconjugated E; before and after DHA-S loading. 
Ninety-two per cent of patients with suspected placental in- 
sufficiency showed low base values («10.0 ng. per milliliter) 
.and 72 per cent had small maximal net increases («40.0 ng. 
per milliliter). Percentage increases were high in most patho- 
logic cases. 


milliliter. Following DH A-S loading most of these cases 
of stillbirth showed no increases at all nor did the val- 
ues exceed 5 ng. per milliliter. In such cases of extreme 
pathologic estriol-base values it seems not to be neces- 
sary to perform the DH A-S test; no time should be lost 
in delivering the fetus. 7 

The percentage increase, in contrast, was higher in 


patients with subsequent fetal death than in normal 
control patients. This reverse response of the percent- 
age increase is caused by the extremely low base values 
followed by small estrogen rises. Such a relatively high 
percentage increase is accordingly also seen in all other 
cases with low base values and poor prognosis. 

In five cases of intrauterine fetal death the zest was run 
in order to study an extreme pathologic situation (Fig. 


3). The percentage increase of unconjugated E, was 


obviously high in all cases because of the very low base 
values. The net increases are very low or not present at 
all. 

` The diagnosis of questionable placental insufficiency was 
made in pregnancies with retarded fetal growth, with 
low urinary estrogens or repeated low plasma estriol, 
and/or pathologic prenatal CTG's. It was therefore not 
a definite diagnosis but a clinical assumption based on 


' prenatal findings. 


Unconjugated and total E, before and ater DHA-S 
loading showed significantly lower base values and 
small net increases for these cases (Fig. 4). For instance, 
only 20 per cent of cases with questionable placental 
insufficiency showed adequate rises of unconjugated E, 
15 minutes afier injection of DHA-S. The same group 
of patients showed also-similar pathologic base values 
and increases for unconjugated E.; in the DHA-S load- 
ing test (Fig..5). The base values were mostly (91 per 


cent) below 20 ng. per milliliter and the maximal net 


increases were below 40 ng. per milliliter. The percent- 
age increases of these low values were correspondingly 
high (300 per cent) in 82 per cent as well as the per- 
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Fig. 6. Total E, before and after DHA-S loading. Patients with diabetes more frequently showed 
higher base values, higher net increases, and lower percentage increases of total E, than normal 


control subjects (p = 0.05). 
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Fig. 7. Unconjugated E; after DHA-S loading. Patients with diabetes more frequently showed higher 
net increases and higher percentage increases of unconjugated E; than normal control subjects. 


centage increase after 15 minutes (200 per cent in 92 
per cent of all cases). Frequently no estrogen rise oc- 
curred at all. 

Ten patients with diabetes mellitus showed significantly 
higher plasma estrogens before and after DHA-S load- 
ing than normal patients (Figs. 6 and 7). The highest 
frequency of significant correlations and clinical in- 
formations could be demonstrated for total E, and un- 
conjugated Es. The low percentage increase of total E, 
is caused by the high base values with subsequent high 
net increases. 

Four patients with severe Rh incompatibility showed a 
tendency to high base values and high net increases 
after DHA-S loading. Because of the small number of 
cases, it was not possible to establish significant correla- 


tions, so one cannot draw final conclusions from this 
group. - 

The base values of all estrogen fractions except un- 
conjugated E, showed good correlations concerning 
the severity of toxemia of pregnancy (EPH gestosis). The 
severity of the disease was classified by the index 
scheme of Goecke and Schwabe.!? The best correlations 
with the DHA-S test were found for unconjugated E; 
(Fig. 8); particularly in patients suffering from severe 
toxemia the maximal net increase is lower than normal 
and high percentage increases are more frequent. 

Fifty-seven patients in our study received the $- 
receptor-stimulating substance fenoterol hydrobro- 
mide (Partusisten, Boehringer, Ingelheim) for treat- 
ment of premature labor. Only in 19 cases, however, was 
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Fig. 8. Unconjugated E; before and after DHA-S loading. Patients with severe toxemia more fre- 
‘quently showed lower base values, lower maximal net increases, higher percentage increases, and 
moderately delayed increases of unconjugated E4 compared to those with light toxemia (p < 0.05). 
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Fig. 9. Unconjugated E, before DHA-S loading. Patients 
treated with tócolysis more frequently showed lower base val- 


ues, lower maximal net increases, and higher percentage in- 


creases of unconjugated E; than normal control subjects. 


this diagnosis the exclusive reason for admission to the 
clinic. The other patients were additionally treated for 
toxemia, diabetes, etc. The patients undergoing to- 
colysis had significantly lower unconjugated E; base 
values. The maximal net increases after DHA-S load- 
ing were lower than normal and most cases accordingly 
showed high percentage increases 15 minutes after 
DH A-S injection (Fig. 9). 

The cardiotocogram registered during the last weeks 
of pregnancy or during labor showed the highest inci- 
dence of significant correlations with the estrogen re- 
sponse after DH A-S-loading. In cases with pathologic 
fetal heart rate patterns, unconjugated E; more than 
the other fractions needed a prolonged time for maxi- 
mal increase. The net increase 15 minutes after injec- 
tion was therefore markedly lower than in cases with 
normal cardiotocograms (Fig. 10). Patients with 


pathologic CTG's show also lower maximal net in- 
creases for total E;. Very often, however, there is no 
estriol increase at all. The base values of all estrogen 
fractions were not different in cases with normal or 
pathologic CTG's. 

The statistical comparison of plasma HPL values and 
the DHA-S loading test was somewhat difficult because 
of the small number of cases with pathologic HPL val- 
ues, Elevated HPL levels correlate well with high estro- 
gen net increases and vice versa (Fig. 11). A similar 
trend to high HPL levels, although without statistical 
significance, could be shown for high estrogen base 
values of all fractions. The significant correlations be- 
tween increases of total E, following DHA-S loading 
and the Apgar score 1 minute after delivery is explained 
by Fig. 12. Patients with good Apgar scores often had 
significantly higher net increases of total E,; the maxi- 
mal increase was mostly reached later than 30 minutes 
after DHA-S-injection. The base values of total E, and 


unconjugated Es; as well as total E; were also sig- 


nificantly higher in patients with Apgar scores above 7. 


Comment 


This present study comparing the DHA- S loading 
test and clinical data before and after delivery revealed 
a large number of significant correlations (a total of 
129). It is therefore impossible to discuss all of them in 
detail. Each single DH A-S loading test performed on 
each of the 100 patients (Table I) resulted in 35 hor- 
mone values; all seven descriptive parameters of the 
estrogen response curves (Fig. 1) were determined for 
each of the five estrogen fractions. 

Table II summarizes the frequency of significant 
correlations that were found within the different re- 
sponse curves of the five estrogens determined. The 
sum of each column indicates the clinical value of each 
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Fig. 10. Estrogen increase after DHA-S loading. Patients with pathologic cardiotocograms during the 


first stage of labor showed low and delayed increases of unconjugated E, (p « 0.01). Total E; 


increases frequently were not present or low (p « 0.01). 


estrogen fraction before and after DH A-S loading. The 
sum of the lines gives information about the clinical 
value of each parameter of the response curve. The 
highest frequency of correlations (11) was found for 
the base values of unconjugated and total E;. This un- 
derlines the high value of E; determinations in plasma 
for hormonal monitoring of pregnancies at risk, The 
number of significant correlations to clinical data—and 
therewith a reliable prediction of fetal welfare—can, 
however, be improved considerably by evaluating the 
additional information provided by the estrogen re- 
sponse curve after DHA-S loading. This can be dem- 
onstrated by totaling the number of significant correla- 
tions for each estrogen fraction. The calculation shows 
that unconjugated E; in plasma seems to provide opti- 
mal information. The rises of both unconjugated and 
total E; after DH A-S, however, are below 80 per cent of 
base values in most cases. Thirty per cent of all patients 
show no rise or only a minimal E; increase of less than 
20 per cent. Frequently even a slight decrease occurs. 
The additional information which was given by the 
evaluation of the E; response curves was scanty; nearly 
all clinical correlations were already obtained by the 
base values. This might indicate that only a small por- 
tion of the DH A-S bolus injected into the maternal vein 
Is passing the placenta for 16-hydroxylation in the fetus 
with subsequent conversion to estriol. Presumiably the 
DHA-S loading test is therefore mainly a criterion for 
the functional capacity of the placenta. Gant and co- 
workers?? as well as Madden and associates?! were able 
.to show an extensive 16o-hydroxylation occurring 
within the maternal compartment. This metabolic 
pathway, including 16o-hydroxylation in the maternal 
liver and subsequent aromatization of 16a-OH-DHA in 
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Fig. 11. Patients with normal serum HPL showed mostly nor- 
mal increases of unconjugated Es after DHA-S loading 
(p < 0.01). Low HPL correlated mostly with low E; rises. 


the placenta, might explain the small and delayed in- 
creases of E}, that occurred following DHA-S 
loading. 

Diurnal variations? and considerable changes of es- 
triol levels make it even more difficult to use this estro- 
gen for the DHA-S loading test. Tulchinsky’® sug- 
gested determining estetrol after DHA-S loading. He 


246 Strecker et al. 


max. in 
— T net increase 


net increase 


June 1, 1978 
Am. J. Obstet. Gynecol. , 


time until 


15min after DHA-S max. increase 


100 


50 





«50 


50-150 »150 ng/ml 








LUI 


| 
fi 


-25 









peut ( 


a 


| 














»25ng/ml -30 >30min 


Fig. 12. Total E, after DHA-S loading. Patients with good Apgar scores after 1 minute (8 to 10) 
showed mostly high increases of total E;. The time until maximal increase was mostly longer in 


normal subjects (p « 0.05). 


Table II. DHA-S loading test—clinical data. Number (n) of significant correlations (p « 0.01, p « 0.05) 


between 14 important clinical findings and the seven parameters of the response curves of five 
different estrogen fractions 
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could show a subnormal increase of less than 0.7 ng. 
per milliliter of E, in association with fetal distress. 

The reliability of unconjugated E, Es, and total E, 
before and after DHA-S loading seemed to be similar 
regarding the number of clinical correlations. This 
again brings up the question: What estrogen fraction is 
optimal for determination in order to find the most reli- 
able prediction for the outcome of pregnancy? Regard- 
ing the time needed for maximal estrogen increase 
after DHA-S loading, unconjugated E; shows the ear- 
liest and most prominent rise. This seems to confirm 
that estradiol-178 may be the first estrogen produced 
after conversion of DHA-S to androstenedione-testos- 
terone and is probably subsequently in part oxidized to 
estrone. Therefore it seems reasonable to determine E; 
in the DHA-S loading test. 

In our study unconjugated E; showed good correla- 
tions to placental insufficiency, the CTG, and HPL val- 
ues. In cases of intrauterine fetal deaths, however, we 
observed some patients with normal E increases which 
were obviously caused by still-functioning trophoblastic 


tissue, especially when the fetal death had occurred 
recently. $ 

Total E, showed better agreement with clinical 
pathology, especially in cases with placental insuf- 
ficiency and low Apgar scores. For the clinical prac- 
ticability of the DHA-S-test total E, seems to be less 
suitable than unconjugated E, because the maximal in- 
crease of total E, is normally not reached before 3 to 5 | 
hours. The hydrolysis of the conjugates represents an 
additional methodical: step in the assay procedure 
which might delay a quick decision for an endangered 
pregnancy. 

In our study unconjugated E, gave the best predic- 
tion of the condition of the neonate, which is certainly 
more important than any other clinical information be- 
fore delivery. Pathologic E; response curves were 
mainly received in cases of questionable placental in- 
sufficiency, low Apgar scores, low pH in the umbilical. 
artery, necessity of pediatric intensive care, and small- 
for-date newborn infants. 

Among all estrogen fractions the response.curve of | 
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Table III. Score system for clinical evaluation: Unconjugated E, before and after DHA-S loading 






Before l 
inject. (ng. iml.) 





Max. net 
increase (ng. Imi. ) 


Net 1ncrease 
after 15 min. (ng. mL.) 





Per cent Per cent in- 
increase crease after 15 min. 


0.1-2.5 0.1-5.0 «4.0 No increase No increase 

or over 150 or over 100 
2.6-5.0 5.1-7.5 4.1-6.0 101-150 61-100 ] 
5.1-7.5 7.6-10.0 6.1-10.0 51-100 51-60 2 
7.6-10.0 10.1-20.0 — 1-50 -— 8 
010.0 20.0 10.0 — 1-50 4 





*Score evaluation: 0 to 6, pathologic; 7 to 12, questionably pathologic; 13 to 19, normal. 


unconjugated E, gave the highest frequency of corre- 
lations to clinical data in addition to the base value. In 
order to obtain a correct prognosis about the outcome 
of pregnancy it is therefore of greatest importance to 
evaluate not only the base value but also the parameters 
of the response curve. 

In 92 per cent of all patients the maximum of uncon- 
jugated E, was reached during the first 3 hours, so it 
seems to be sufficient to take blood samples at 15, 60, 
120, and 180 minutes after injection. 

The mean of unconjugated E, base: values showed 
the smallest increase during the last 5 weeks of preg- 
nancy (12.6 to 12.8 ng. per milliliter); the mean of the 
maximal net increases stayed nearly constant at this 
most important time of gestation (Fig. 2). This makes it 
easy and reliable to compare and evaluate tests per- 
formed at different ages of gestation during the last 
weeks of pregnancy. 

Another important problem for the evaluation of the 
DHA-S loading test concerns the parameters of the estro- 
gen response curve: what time intervals of blood sampling 
must be chosen, over what period of time the test has to 
be run, and what other descriptive parameters of the 
curve pattern should be regarded. 

From our previous investigations‘ we already had an 
idea about the very early rise of estrogens (especially 
unconjugated E , and E») and the time needed for max- 
imal increase after DHA-S loading. In the present 
study we were therefore able to correlate the most im- 
portant parameters of the response curves with clinical 
data in order to discover those with the optimal corres- 
pondence. 

As shown in Table II, the maximal net increase was 
able to give many more correlations to clinical findings 

(27) in addition to the base value (34). In our opinion it 
is therefore recommendable to evaluate the estrogen 
increase following DHA-S loading together with the 
base value in order to obtain optimal information about 
placental function. 

The percentage increase is calculated by the maximal 
net increase/base value x 100. The percentage in- 


crease as well as the net and percentage increase 15 
minutes after DHA-S injection were able to give addi- 
tional valuable information about placental function 
and fetal risk, even though they include the base value 
and the net increase in just a mathematical connection. 


. It seems to be important, however, to calculate this re- 


lationship between the net increase and the base value, 
since identical estrogen rises can occur together with 
low base values and impaired placental function or 
high base values together with good prognosis. As is to 
be expected, the percentage increase is either not pres- 


-ent at all in cases with failing net increases or extremely 


high in cases with especially low base values. Such test 
results are mainly seen in pregnancies at risk with re- 
duced placental function and poor prognosis. 


© The time needed for maximal increase and the time 


needed for 20 per cent decrease of the maximal value 
also showed significant correlations in many cases. Re- 
garding individual patients, however, the tendencies of 
these parameters were not so uniform among the five 
estrogen fractions as demonstrated for the net or.per- 
centage increases. Because of this unsteadiness both 
parameters were not used for the final evaluation of 
our tests. 


Score system 

In order to allow an easy evaluation of the DHA-S 
loading test we developed a score system (Table III) 
containing the most important parameters of unconju- 
gated E; determinations during the course of the test. 
According to our results, this estrogen fractión seems 
to be optimal, as explained above. 

As shown in Table III, the clinician receives a score 
for the different E, values obtained from the response 
curve. The most pathologic values can be read in the 
upper line and the optimal values are in the lowest line. 

The score for all 100 patients of this study was calcu- 
lated to prove the reliability of the DH A-S loading test. 

In 82 per cent of our patients we obtained an accu- 
rate prognosis concerning the agreement of the sever- 
ity of pathologic clinical symptoms before delivery. In 
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18 per cent the test did not reflect sufficiently the clini- 
cal situation. Nine per cent showed so-called false- 
pathologic test results, which means that the test was 
pathologic but the infant was in good condition. 

Itshould be pointed out that this is a very good result 
compared to single estriol determinations in urine or 
plasma without DHA-S loading. The evaluation of the 
base values of total Es which gave the best clinical cor- 
relation, allowed a correct prognosis in only 66.per 
cent. From these results it can be concluded that the 
estrogen values obtained after DHA-S loading seem to 
be more accurate and reliable in predicting the out- 
come of pregnancy compared to single daily estriol de- 
terminations in plasma or urine. 

Since a clinician would certainly not base an óbstetrie 
decision on a single estrogen value, he is forced to col- 


lect samples over a series of days to obtain à tendency. 


of those values. In our opinion the advantage. of the 
DHA-S loading test is given by the greater accuracy 
and the actuality of its result: the procedure of the test 
and the determination of the values of the estrogen 


. curve can be performed within I day. 


For optimal results it is suggested maternal venous 
blood be collected before and 15, 60, 120; and 180 
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minutes after injection of 50 mg. of DHA-S intrave- 
nously for determination of unconjugated E, and to 
evaluate the test by the score system of Table III. 
The investigations on metabolism and clearance 
rates of DHA-S in maternal plasma carried out by 
Madden, Siiteri, MacDonald, and Gant?^* ?! showed the 
placental conversion of DHA-S to E, and to 16a-OH- 
DHA in the maternal compartment as the most impor- 
tant pathways. Excretion of unaltered maternal DHA-S 
by the kidney and passage to the fetal compartment 
were found to be less than 1 per cent. In accordance 
with our results these authors regard the conversion of 
DHA-S to E; to reflect mainly uteroplacental perfusion 
and enzymatic placental activity. For future clinical 
studies on the DHA-S loading test it is suggested to pay 
attention to the individual maternal renal clearance 
and its influence on the estrogen response curve. Sim- 
ple endogenóus creatinin clearance might help to ex- 


plain partly the individual variation between determi- 


na tions. 


We thank Ms. Jean Dakin, who performed all of the 
radioimmunoassays for this study, and Drs. Goebel 
(München) and Künzig (Koin) for the EPY of specific 
estrogen antibodies. 
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. Prolactin levels in nursing mothers 


D. L. BUNNER 

E. F. VANDERLAAN 
W. P. VANDERLAAN* 
La Jolla, California 


Plasma prolactin (PRL) concentration was measured in four nursing mothers during 24 
hour periods. Blood was collected via indwelling catheters and sleep and nursing periods 
were recorded. Elevated hPRL levels and amenorrhea were seen for as long as 13 months 
post partum in mothers whose infants nursed frequently. One mother, whose infant nursed 
less frequently, menstruated and had lower prolactin levels but continued to lactate. Plasma 
hPRL rose after nursing periods in nine of 18 instances at two months post partum, but in 
only five of 27 instances at six months post partum. Nighttime release hPRL was higher 
(five of six) in nursing mothers, just as in normal subjects (five of seven). Therefore it was i 
concluded that prolactin levels in nursing mothers may remain elevated for over one year 
post partum if frequent nursing continues. Lactation may continue in spite of normal hPRL 
levels. A consistent rise in hPRL is not seen with nursing episodes occurring after two 
months post partum: Nursing mothers, like normal women, tend to have higher nighttime 
release of hPHL. (Am. J. OBSTET. GYNECOL. 131:250, 1978.) 


PROLACTIN HAS BEEN MEASURED only recently in 
man and much remains to be learned about its function 
and normal fluctuations. One area in which prolactin is 
certainly involved is in the production of normal lacta- 


tion. Most reports thus far have suggested that suckling | 


is promptly followed by a rise in prolactin levels? ? and 
that prolactin levels generally return to normal within a 
few months post partum.^ It has also been postulated 


that a return to normal prolactin levels is associated - 


with a resumption of normal menstrual cycling. Most 
of these studies involved either single samples or brief 
studies before and after a single nursing episode. With 
such great hour-to-hour fluctuations in normal sub- 
jects,®* ? single sample testing can be. quite misleading. 
Also in brief studies of single nursing episodes it is 
quite possible that the prócedure itself may be enough 
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Fig. 1. Clock time plotted against hPRL levels. Triangles indi- 
cate nursing periods. Solid bars on time axis indicate sleep 
periods. Circles indicate beginning and end »f collection 
periods. 


to evoke a prolactin response. Because. of these. poten- 
tial pitfalls a small group of nursing mothers was stud- 
ied over 24 hour periods during their normal routines, 
including nursing on demand. 


Materials and methods 


Patients. Four healthy mothers were selected for 
study. Two were studied at two and six months post 
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Table I. Prolactin levels in nanograms per milliliter for normal women and nursing mothers 





Subject 





Nursing mothers: 


A 2 34.0 + 3.66 
6 18.8 + 1.37 
B 2 63.2 + 7.75 
6 29.4 + 0.88 
C 13 84.1 + 1.92 
D 515 2.9 + 0.30 
Normal, cycling: 
E ae 5.7 + 0.64 
F 11.7 + 1.54 
G 7.4 + 0.91 
Normal, birth control pill: 
H | 14.4 + 1.45 
I 7.9 + 0.32 
18.4 + 1.64 
Normal, menopausal, no estrogen: . 
6.6 + 0.34 


` Mean + S.E.M.* i 
24 hr. value 0800-2400 hr. 2400-0890 hr. 






90A t 
27.92 + 4.22 46.91 + 5.99 + 67.5 
14.58 + 0.89 27.2] + 2.68 + 85.5 
24.95 + 2.12 113.39 + 13.40 +191.7 
28.66 + 1.18 29.66 + 1.04 + 38 
27.94 + 2.00 42.13 + 3.83 + 40.8 
1.92 + 0.21 4.74 + 0.61 +147.0 
6.41 + 0.83 456+ 0.96 — 28.7 
13.23 + 2.32 8.73 x 0.42 — 34.0 
4.18 + 0.72 14.91 + 1.99 256.7 
8.49 + 0.54 24.75 + 2.15 192.4 
6.89 + 0.41 8.23 + 0.47 + 19.4 
12.07 + 0.63 28.94 + 3.01 + 139.7 
5.90 + 0.30 7.86 + 0.71 + 33.2 





* Standard error of the mean. 


f Per cent change between mean daytime (0800-2400 hours) and mean nighttime (2400-0800 hours) prolactin levels. 


partum, one was studied at five and a half months post 
partum, and one at 13 months post partum. 

Method. A plastic venous catheter was inserted in an 
antecubital vein and kept open with a very dilute solu- 
tion (5 U. per milliliter) in heparin. Blood samples were 
collected every 30 minutes for 24 hours. Each nursing 
episode was recorded as well as periods of clinical sleep. 

Prolactin levels. Prolactin levels in the blood samples 
were measured by a previously reported method.? 


Results 


Patient D was studied five and a half months post 
partum and had had one prior menstrual period. Her 
milk production was normal as documented by the 
normal growth of her child. She did supplement 
nursing with other food. Her prolactin levels were 
quite comparable to those of normal, cycling women 
who were not nursing. Her response to suckling is 
shown in Fig. 1. 

Patients A, B, and C wére amenorrheic at the time of 
study. 

Patients À and B showed clear elevations of prolactin 
levels at the time of the study, two months post partum, 
and less pronounced elevations at six months. The cor- 
relation of suckling and elevation of prolactin levels is 
less than might be expected even at two months, as 
noted in Table II. 

Patient C was nursing her twin infants who were also 
receiving supplemental feedings. Her average levels 
were clearly above those found in normal, cycling 
women. There was no evident relationship between 
nursing episodes and prolactin release. 


Table II. Response of prolactin levels to nursing 
episodes 














Decrease 
-5 ng./ 
ml. or less 


Increase 
by 5 ng./ 


ml, or more 


Inde- ` 





2 9 4 5 ] 
5-6 5 4 18 l 
13 3 3 3 


*'Two nursing periods were at end of blood collections and 
are thus considered indeterminate. 


Most did show the expected nighttime release (Table 
I and Fig. 1). 


Comment 


Although it is true that there seems to be a trend 
toward lower prolactin levels with time post partum, 
the values in the amenorrheic nursing mothers remain 
elevated above normal It is also clear that with 
suffident nursing pressure, the nursing mother can, 
and frequently does, remain amenorrheic for an ex- 
tended period. In some nursing mothers, such as Pa- ` 
tient D, the early addition of supplemental feeding and 
discontinuation of night feedings may be of impor- 
tance in allowing early return of menses and lower pro- 
lactin levels. Patient D does document the fact that 
normal lactation.in menstruating women can be asso- 
ciated with normal prolactin levels. 

The mean prolactin levels were however elevated for 
the nursing mothers who remained amenorrheic. At 
times they do reach lower levels comparable to those of 
normal, cycling women and single samples could easily 
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lead one to believe that the nursing mothers and ror- 
mal, cycling women have comparable levels. 

The specific times and values can be viewed in :he 
graphs (Fig. 1) regarding possible stimulation of pro- 
lactin via the individual nursing episode. There is not a 
constant prompt rise in prolactin such as has been re- 
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ported earlier. This, of course, does not exclude the 
possibility that in some less direct way the nursing is a 
stimulus to continued high prolactin values. At two 
months post partum some immediate release of pro- 
lactin with nursing does seem to occur. 
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Choriocarcinoma with cerebral metastases 
coexistent with a first pregnancy ! 


JACK B. GREENE, M.D. 


STEPHEN A. McCUE, M.D., F.A.C.O.G. 


St. Paul, Minnesota 


A case is presented of choriocarcinoma with cerebral metastases which was unsuspected 
until a life-threatening situation occurred. A viable infant was born and there was dramatic 
response to treatment with probable cure. (AM. J. OBSTET. GYNECOL. 131: 253, 1978.) 


METASTATIC choriocarcinoma to the brain can be 
fatal before this lesion is even suspected.! In the last 
few years progress has been rapid in the treatment of 
metastatic choriocarcinoma and this now represents 
one of the few malignant tumors considered curable 
after systemic spread has occurred.’ This report de- 
scribes a choriocarcinoma with cerebral metastases 
which was unsuspected until a life-threatening situa- 
tion occurred. Furthermore, it represents a choriocar- 
cinoma coexistent with a normal first pregnancy which 
produced a viable infant and dramatic response to 
treatment with probable cure. 


Case presentation 


This 20-year-old primigravida, whose estimated date 
of confinement was November 22, 1976, and whose last 
normal menstrual period was February 15, 1976, was 
admitted on September 24, 1976, at 32 weeks of gesta- 
tion, after an episode of vaginal bleeding. During the 2 
weeks prior to admission, the patient admitted to a 
brownish vaginal discharge and headaches of increas- 
ing severity. Immediately on admission the patient ex- 
perienced a generalized seizure and was treated with 
intravenous magnesium sulfate. Physical examination 
revealed a normal fundus, an abdomen consistent with 
30 to 32 weeks’ gestation, 1+ pitting edema of the an- 
kles, deep tendon reflexes, which were flat, with no 
clonus. Vaginal examination was made difficult by a 3 
cm. egg-shaped mass along the posterior proximal 
third of the urethra and the cervix was found to be 
closed. The fetal heart rate was 160, with an estimated 
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fetal weight of 3% to 4 pounds. Vital signs were: blood 
pressure, 112/68 mm. Hg; pulse, 100; respirations, 36; 
no fever. Initial laboratory work showed a 2+ pro- 
teinuria; hemoglobin, 11.5; white blood count, 17.3 
with normal differential. About 15 minutes following 
the initial seizure the blood pressure began to fall and 
reached a low of 70/50 while a tachycardia of 120 de- 
veloped. 

It was felt that the patient was eclamptic and that 
vaginal bleeding was secondary to abruptio placentae 
with low pressures due to considerable blood loss. 
Emergency cesarean section was performed and a via- 
ble 4 pound male infant with Apgar scores of 7 and 8 
was born. The prior bleeding was found to be related 
to a partial placenta previa. In the recovery room, 
about 30 minutes following the cesarean section, the 
patient developed anisocoria and left hemiplegia; a 
right carotid angiogram revealed a large right fron- 
toparietal mass and an emergency craniotomy was per- 
formed within 2 hours of the cesarean section. At op- 
eration a 4 by 4 by 3'cm. mass was found partially 
enclosed in a membrane and largely made up of clots, 
with small pieces of light-colored tissue interspersed. 


' Following the operation the patient recovered left- 


sided function and the third nerve palsy improved. Mi- 
croscopic examination of the mass demonstrated cho- 
riocarcinoma. Gross and microscopic evaluation of the 
placenta failed to demonstrate a primary lesion. An 
EMI scan done on Septemter 29, 1976 showed a 
possible 1 by 2 cm. area of increased density in the right 
parietal lobe which could represent either hemorrhage 
or another mass. A roentgenogram taken with a por- 
table machine done the day after the operation was 
read as normal but a subsequent chest film showed a 
metastatic lesion and tomograms confirmed multiple 
lesions. Human chorionic gonadotropin (HCG) on 
September 28, 1976 showed a level of 390,000 I.U. per 
liter. 

Chemotherapy was begun on October 3, 1976 with 
Cytoxan, methotrexate, actinomycin-D, and vincris- 
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tine. The patient also received cobalt irradiation with a 
total of 4,300 rads directed midplane to the whole 
brain over 44%: to 5 weeks. 

Radioimmunoassay follow-up was monitored by the 
Northwestern Trophoblastic Disease Center according 
to their protocol. HCG titers declined to normal levels 
by 10 weeks following the first treatment and have re- 
mained so now for 1 year following therapy. Both pul- 
monary and vaginal lesions cleared within 1 month of 
the onset of therapy. The baby developed mild seizure 
activity during his first week of life and HCG titers 
were performed on the baby but proved negative. 

Gurwitt, Long, and Clark? reviewed the literature for 
cases of intercranial hemorrhage where cerebral metas- 
tasis was the first sign of metastatic choriocarcinoma 
and found only their case which had coexisted with a 
normal pregnancy. Their case, however, was in a pa- 
tient with three prior spontaneous abortions. In this 
case the combination of suspected eclampsia and 
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abruptio placentae in fact proved to be cerebral meta- 
static disease and partial placenta previa. 

This case emphasizes the need to consider tropho- 
blastic disease in any gravid woman who presents with 
headache, seizure, or other neurologic signs, regardless 
of other symptomatic features. In this case cerebral 
metastatic choriocardcinoma was unsuspected prior to 
craniotomy and subsequent histologic examination of 
excised tumor. The generally poor prognosis given to 
patients with HCG titers over 100,000 and cerebral le- 
sions may exist because a large number of these pa- 
tients do not survive the initial insult, and therefore do 
not receive therapy. This case represents an example 
of choriocarcinoma coexistent with a first pregnancy 
where both mother and child survived. 

Initial evaluation and close observation of a rapidly 
changing clinical picture allowed surgical intervention 
to carry this patient beyond her initial cerebral hemor- 
rhage to receive the accepted treatment regimen. 


ld 
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A direct radioimmunoassay for 
estriol-16a-glucosiduronate: Its use in the 
determination of plasma and urine levels and renal 
clearance of this conjugate in pregnancy 
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À direct radioimmunoassay which does not require hydrolysis or chromatography has been 
developed for estriol-16a-glucosiduronate in pregnancy plasma and urine. The antigen used 
in the development of this antiserum was prepared by joining the carboxylic acid group of 
estriol-16o-glucosiduronate covalently to the e-amino group of the lysine residues in bovine 
serum albumin. Results indicate that the direct radioimmunoassay yields levels of 

estriol-1 6a-glucosiduronate in late pregnancy urine that are comparable to those obtained 
by more elaborate procedures involving chromatographic separation of the estriol 
conjugates, followed by enzymic hydrolysis and measurement of the freed estriol. In 
addition, good correlation was found between the total estrogen values in urine obtained by 
currently used chemical procedures and urinary levels of estriol-1 6a-glucosiduronate. The 
renal clearance of estriol-16a-glucosiduronate was determined in eight normal women 
during the third trimester, and the mean value +S.D. was 404 + 81 ml. per minute 

(range, 248 to 494). This method is suitable for the evaluation of variations in the plasma 
and urine levels of estriol-16a-glucosiduronate in pregnancy and offers significant 
advantages over the presently used chemical methods for meanonng fetal well-being. 


(AM. J. OBSTET. GYNECOL. 131: 255, 1978.) ` 
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THE IMPORTANCE of estrogen hormone measure- 
ments during the third trimester of pregnancy for as- 
sessing fetal well-being is established. Several limita- 
tions exist in the currently used procedures for 
measurement of estrogens during pregnancy. These 
include the loss of labile steroids during acid hydroly- 
sis, interference by drugs and other compounds, and 
the inability to differentiate between the three classical 
estrogens without elaborate chromatography. 
Estriol-16o-glucosiduronate is quantitatively the most 
important estrogen present in late pregnancy urine, 
generally accounting for more than 70 per cent of the 
total estriol excreted.’ ? Recently, specific antisera 
against various intact estrogen conjugates have been 
developed.*-? Gurpide and associates? raised an an- 
tiserum against an estriol-16,17-dihemisuccinate bo- 
vine serum albumin conjugate and demonstrated that 


255 


256 Wright et al. 


it bound estriol-16a-glucosiduronate. However, the 
assay was useful only to estimate total estrogens be- 
: cause of the lack of specificity of the antiserum. Other 
workers? applied this antiserum to the measurement of 
plasma levels and showed that the “immunoreactive es- 
triol" measured by this procedure rose more rapidly 
during gestation than the total estriol. These results 
suggest that the proportion of estriol present as conju- 
gates in blood, especially estriol-16a-glucosiduronate, 
increases with the duration of gestation. 

"We postulated that a direct and specific assay for 
estriol-16a-glucosiduronate might be a more sensitive 
and reliable test for fetal well-being than conventional 
methods, including the radioimmunoassay of “im- 
munoreactive estriol.” The production of specific anti- 
sera against estriol-16a-glucosiduronate bovine serum 
albumin conjugates formed through the carboxylic 
acid group has been described ?^$ "These methods in- 
volved formation of solid-phase reagents for specific 
measurement of estriol-16a-glucosiduronate in preg- 
nancy urine. The present report describes the produc- 
tion of a highly specific antiserum and its use in a sim- 
ple rapid direct assay for estriol-16a-glucosiduronate 
in pregnancy plasma and urine. This method is suitable 
for the evaluation of variations in the plasma and urine 


levels of estriol-16o-glucosiduronate in pregnancy. 


When the plasma and urine data were obtained from 
the same patent under careful protocol, the renal 
clearance of estriol- 16a-glucosiduronate was calcu- 
lated. ` 


Materials and methods 


Nonradioactive steroids and steroid conjugates were 
obtained from Sigma Chemical Co., St. Louis, Missouri, 
or Steraloids, Pawling, New York, and purified by re- 
crystallization. [2,4,6,7-?H ]Estriol (SA — 94 Ci/mmole) 
was obtained from New England Nuclear Co., Boston, 
Massachusetts. [2,4,6,7-?H JEstriol-16a-glucosiduronate 
was prepared by incubation of [?H jestriol with a micro- 
somal preparation from rhesus monkey liver and 
uridine 5'-diphosphoglucuronic acid. The [®H Jestriol- 
16a-glucosiduronate was purified bv DEAE-Sephadex 
chromatography as previously described.!? 

Phosphate-buffered saline (PBS), 0.1M aqueous 


sodium phosphate (pH 7.2) containing (w/v) 0.9 per - 


cent NaCl, 0.1 per cent ethylmercurithiosalicylate, and 
0.1 per cent bovine serum albumin, was used as a di- 
luent for the antiserum and in the preparation. of 
radioactive steroid solutions. 

Radioactivity was measured in a Packard liquid scin- 
tillation spectrometer, model 3320, using a Scintiverse 
universal scintillation cocktail (Fisher Scientific, Pitts- 
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burgh, Pennsylvania) modified to increase its water- 
holding capacity.!? 

Preparation of antigen and antisera. The antigen 
was formed by coupling 10 mg. of [*H]estriol-16e-glu- 
cosiduronate (SA = 0.025 mCi/mmol) to bovine serum 
albumin with a modification of the mixed anhydride 
procedure described by Erlanger and associates." 
Radioactivity and protein measurements were made on 
the dialysate to esumate the rate of incorporation. A 
minimum of 31 molecules (range, 31 to $9) of estriol- 
16a-glucosiduronate was calculated to be incorporated 
into each molecule of bovine serum albumin. Antisera 
were raised in four adult male New Zealand white rab- 
bits by intradermal injection of the antiger. by means of 
a previously described protocol.” : 

Cross-reactivity measurements. The cross- -reactions 
of other steroids for the antiserum were determined as 
previously described!? and expressed as the percentage 
of estriol-16a-glucosiduronate equivalents. 
. Sample preparation. Urine samples were diluted 
1:1000 with distilled water. On occasion, different di- 
lutions were used to insure that the sample fell within 
the measurable range of the assay. Three different 
aliquots of the appropriate dilution (usually 10, 25, and 
50 ul) were added to the sample tubes for analysis. 

Third-trimester pregnancy plasma (20 pl) was di- 
luted 1:50 to a volume of 1 ml. with distilled water and 
extracted twice with 2 ml. of anesthesia-grade diethyl 
ether to remove the unconjugated estrogens. The or- 
ganic and aqueous phases were separated by immers- 
ing the tubes in an acetone-dry ice bath to freeze the 

aqueous phase and decanting the organic phase. The 
aqueous phase was allowed to thaw and placed under a 
stream of nitrogen for 15 minutes to remove any re- 
sidual ether. Appropriate aliquots (25, 50, and 100 yl) 
were added to the sample tubes for analysis. 

Radioimmunoassay procedures. Aliquots of sam- 
ples or a standard solution of estriol-18a-glucosid- 
uronate (0 to 2 ng.) were added to reaction tubes and 
diluted with 100 ul of 0.1M phosphate buffered saline. 
Aliquots of 100 ul each of antiserum and [?H]estriol- 
16a-glucosiduronate (10* d.p.m.) solutions were add- 
ed. When plasma samples were being analyzed, 50 pl 
of diluted male plasma (1:50 with water) vas added to 
each standard tube to eliminate a plasma blank. These 
solutions were mixed thoroughly with a vortex mixer 
and incubated for 1 hour at 37? C. The tubes were then 
placed in an ice bath and the free and bound steroids 
were separated by incubation for 20 minutes with 1] ml. 
of dextran-coated charcoal (0.5 per cent charcoal, 0.1 
per cent dextran T-70 in 0.1M PBS) followed by cen- 
trifugation for 10 minutes at 4? C. The supernatant 


Volume 131 
Number 3 


10.0 


8.0 


4.0 


eo 





O4 O8 
ESTRIOL-I6a-GLUCOSIDURONATE (ng) 


Fig. 1. Standard curve for estriol-16a-glucosiduronate where 
Bo = the radioactivity in the zero tube and B = the radioactiv- 
ity in the standard sample. 


fraction (antibody bound) was decanted into a scintilla- 
tion vial and counted. 
. Calculations. A typical standard curve is shown in 
Fig. 1. The response variable used was the ratio of the 
initial bound radioactivity in the zero tube (Bo) to the 
bound radioactivity in the standard (B). 

Colorimetric assay for total estrogens in urine. 


Other aliquots of third-trimester urine samples were - 


analyzed by the colorimetric method essentially as de- 
scribed by Cohen. | 
Chromatographic method for estriol-16a-glucosid - 
uronate in urine. [?H]Estriol-16o-glucosiduronate 
was added to aliquots of third-trimester urine. The 
samples were applied to a 0.5 by 60 cm. DEAE- 
Sephadex column and eluted isocratically with 0.05M 
NaCl as previously described. The radioactive peak 
containing estriol-16a-glucosiduronate was pooled and 
diluted with 1/10 volume of 1M acetate buffer, pH 5.0, 
and 500 Fishman units of bovine f-glucuronidase 
(Worthington Biochemical) was added. After overnight 


incubation at 37° C., the hydrolyzed estriol was ex- ' 


tracted into ether and an aliquot counted. Additional 
aliquots of the ether extract were used to quantitate the 
nonradioactive estriol according to a specific radioim- 
munoassay procedure. 

Subjects. Plasma and 24 hour urine samples were 
collected from women at various stages of pregnancy 
(estimated gestational ages, 15 to 42 weeks) and stored 
at —20° C. until analyzed. 

Renal clearance studies. Plasma and urine samples 
were obtained from eight female volunteers during the 
third trimester of pregnancy. The patients were 


L2 16 20 X 24 


a 
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Table I. Per cent cross-reaction of various 
unconjugated steroids with antiserum against 
the bovine serum albumin derivative of estriol- 
16a-glucosiduronate 


s Cross- 
, Steroid reaction (96) 

Estrone 18.4 
Estradiol-178 . 11.7 
Estriol 15.0 
Estradiol-17a 1.9. 
2-Hydroxyestrone - | 0.5 
2-Hydroxyestradiol- 178 0.2 
2-Hydroxyestriol 0.7 
' 2-Methoxyestrone 0.2 
3-Methoxyestrone «0.1 
16-Ketoestrone 3.0 
16-Ketoestradiol- 178 13.4 
16a-Hydroxyestrone 17.7 
16-Epiestriol 7.0 
16,17-Epiestriol 4.3 
Estetrol 3.2 
Ethinylestradiol 4,2 
Mestranol 0.9 
Diethylstilbestrol «0.1 
Progesterone «0.1 
Testosterone «0.1 
Cortisol «0.1 


scheduled to undergo repeat cesarean sections and 
exhibited no abnormal clinical symptoms. The patients 
were given 500 ml. of water at 30 minute intervals be- 
ginning 1 hour before time zero. The bladder was 
emptied at time zero (1:00 p.m.) and urine collection 
was made over the following 2 hour period. Plasma 
samples were drawn at time zero and at | and 2 hours. 
All samples were analyzed for estriol-16o-glucosiduro- 
nate, and the renal clearance was calculated with the 
use of the standard formula’: 


renal clearance (ml/min) = U x V/P, 


where U = urinary concentration of estriol- 16a-gluco- 
siduronate in nanograms per milliliter, V = urine vol- 
ume in milliliters per minute, and P = mean of concen- 
tration of estriol-16a-glucosiduronate in the three 
plasma samples in nanograms per milliliter. 


Results 
Antisera. Most serum samples from the immunized 


rabbits showed increased binding of the radioligand 
after 3 months of injections. After 6 months, the serum 


- from the rabbit showing the highest titer bound 50 per 


cent of the [*H]estriol-16o-glucosiduronate at a dilu- 
tion of 1:2000, whereas the control bound less than 2 
per cent. The dissociation constant was calculated by 
Scatchard analysis and found to be 2.9 x 10^ !9?M. 
The specificity was assessed by determining the 
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Fig. 2. Correlation between values for urina aty estricl-i6a- 
glucosiduronate by direct radioimmunoassay and after cnro- 
matographic separation, enzyme hydrolysis, and dete-mina- 
tion of estriol. 


Table II. Per cent cross-reaction of various 
conjugated steroids with antiserum against the 
bovine serum albumin derivative of estriol-16a- 
glucosiduronate — 


Cros:- 

Steriod . reaction (%) 
Estrone glucosiduronate 0 
Estrone sulfate 0. 
17B-Estradiol-17-glucosiduronate l. 
1 

Q 


e 
178-Estradiol-3-glucosiduronate E 
Estriol-3-glucosiduronate a 
Estriol-3-sulfate : «0.1 
Estriol-17-glucosiduronate 43 
Estriol-16-sulfate - . 13.9 
Androsterone-3-glucosiduronate 03 
Etiocholanolone-3-glucosiduronate 02 
Testosterone-178-glucosiduronate 05 
Pregnanediol-3-glucosiduronate 0.5 
Dehydroepiandrosterone-3-sultate 2 €2 


Table III. The recovery of estriol-16a-glucosiduronate 
added to male plasma or urine* 





Male plasma: 
Added (ng.) 5 30 FO 
Recovered + S.D. 2.8-—- 0,8 28,9 € 3.3 £4.]- 2.8 
Male urine: 
Added (ug) 2.5 " 25.0 "50 -. 
Recovered + S.D. 24+02 28,6: 1.3 104.3 6 18.2 


*The recovery values are expressed as the meen of 3 sam- 
ples + S.D. 
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cross-reaction of other steroids with the antiserum. 
The percentage of cross-reaction for a number of un- 
conjugated steroids is listed in Table I. Estradiol-178, 
estrone, and estriol showed cross-reactions of 11.7, 
18.4; and 15.0 per cent, respectively. Asa general rule, 
estrogens substituted in the D-ring showed significant 
cross-reaction,' whereas estrogens substituted in the 
A-ring and nonphenolic steroids showed little or no: 
cross-reaction. The percentage of cross-reaction, of a 
number. of conjugated steroids is shown in Table II. 
These data indicate that none of the estrogen conju- 
gates .cross-reacts significantly with the exception of 
estriol- 16-sulfate and estriol- 17-glucosiduronate, which 
cross-react 13.9 and 4.3 per cent, respectively. Neither 
of these two estriol conjugates has been demonstrated 
to be present in significant amounts in urine or plasma. 
Pregnianediol-3-glucosiduronate, which is present in 
significant amounts in pregnancy urine, and the other 
nonphenolic conjugates all showed less than 1 per cent 
cross-reaction (Table II). 

A standard curve for the estriol-16a- -glucosiduronate 
assay was established over the range of 0 to 2 ng. witha 
60 minute incubation at 37* C. and separation with 


. dextran-coated charcoal. A typical standard curve is 


shown in Fig. 1. The sensitivity of the assay was 100 pg. 
and the effective range of the standard curve was 100 
to 2,000 pg. When plasma samples were assayed, there 
was significant displacement of the curve because of a 
plasma blank. This was compensated for by adding di- 
luted male plasma to each tube in the assay. This re- 
duced the sensitivity of the curve to 185 pg. and gave 
an effective range of 185 to 1,150 pg. 

The accuracy of the direct radioimmunoassay in 
pregnancy urine and plasma was determined by means 
of recovery experiments in which known amounts of 
estriol-16a-glucosiduronate were added to male urine 
and plasma. The mean values S.D. recovered from 
triplicate analysis of three different samples are shown 
in Table III. The values obtained were similar to the 
amount added, and the blank values in both plasma 
and urine were not significantly different from zero. 

The specificity of the direct radioimmunoassay in 
pregnancy urine was assessed in the following manner. 
Samples were assayed by direct radioimmunoassay. 
Aliquots of the same samples were chromatographed 
on DEAE-Sephadex to separate the estriol-16a-gluco- 
siduronate. This fraction was then hydrolyzed enzy- 
matically and subsequently assayed as estriol by radio- 
immunoassay. The correlation of estriol- 16o-glucosi- 
duronate determined by direct. radioimmunoassay and 
indirectly following chromatography on 27 different 
pregnancy urine samples is shown in Fig. 2. There was 
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Fig. 3. Correlation between the values for urinary estriol- 
16a-glucosiduronates by direct radioimmunoassay and for 
urinary total estrogens determined by a chemical method 
without correction for losses. 


significant linear regression (p < 0.05) with a regres- 
sion coefficient +S.E. of 0.79 + 0.06 and a correlation 
coefficient +S.E. of 0.93 + 0.04. The intercept +S.E. 
was found to be 6.40 + 3.07 and was significantly dif- 
ferent from zero. This indicates a convincing linear 
correlation between the results obtained with the two 
methods. The values obtained by direct immunoassay 
were slightly less than the chromatographic values on 
the same samples. In addition, the direct assay seemed 
to have a small but significant blank value (~6.4 ng.). 
This could be attributed to a urine blank which ap- 
peared when the dilution was reduced below 1: 1000 in 
the direct radiotmmunoassay. 

The precision of the direct radioimmunoassay was 
determined with three different samples of pregnancy 
urine on 8 different days. The intra-assay coefficients 
of variation were 7.1 per cent at 2.5 mg. per liter, 4.7 
per cent at 28.6 mg. per liter, and 17.4 per centat 104.4 
mg. per liter. The interassay coefficients of variation 
were calculated on triplicates of three different samples 
and found to be 13.2 per cent at 5.8 mg. per liter, 3.8 
per cent at 24.9 mg. per liter, and 16.0 per cent at 45.1 
mg. per liter. 

Comparison of estriol-16a-glucosiduronate with 
total estrogens in urine. A study was made to correlate 
the urinary levels for estriol-16a-glucosiduronate ob- 
tained by direct radioimmunoassay with the values for 
total urinary excretion of estrogen determined by the 
colorimetric procedure of Cohen." Because of 


+ 
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Fig. 4. Estriol-16a-glucosiduronate concentration in samples 
of urine from 57 pregnant women from week 17 of gestation 
to term. 
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Fig. 5. Estriol-16a-glucosiduronate concentration in 48 sam- 
ples of plasma from 27 pregnant women from week 17 of 
gestation to term. 


the molecular weight difference between estriol (mol. 
wt. — 288) and estriol-16a-glucosiduronate (mol. wt. — 
465), the values have been converted to micromoles per 
day. The correlation of estriol-16a-glucosiduronate de- 
termined by direct radioimmunoassay and the total es- 
trogen values on 57 different pregnancy urine samples 
is shown in Fig. 3. There was significant regression 
(p < 0.05) with a regression coefficient + S.E. of 0.93 + 
0.05 and a correlation coefficient + S.E. of 0.98 + 
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Table IV. The renal clearance of estriol-16-a-gluccsiduronate during the third trimester of pregnancy* 


— Estriol-1 6a-glucosiduronate | 


Average 
plasma concen- 






















Gestational Urine vol- Urine concen- Renal clear- Creatinine clear- 











age (whk.). ume (ml. /min.) 








K. H. 27 5.33 l £2.93 
M. R, 29 7.46 £1.00 
A. B. 32 a 5.50 20.30 
D. D. 35 5.26 *0.44 
]. N. 40 1.92 .8.85 
T. E. 40 3.88 14.96 
S. M. 40 5.75 35.99 
P. B. 40 1.52 130.18 
Mean 

S.D. 


tration ng./ml.) 





"tration (ng. hnl.) ance (ml. min.) ance (ml. min.) 








1,500 248 249 
1,390 494 131 
1,240 328 165 
1,770 458 . 353 
21,420 463 169 
60,900 429 155 
2,680 428 
33,050 387 178 
404 200 
8l. 77 





*See text for method of calculation. 


0.04. The intercept + S.E. was found to be 4.21 + 3.23 
and was not significantly different from zero. TLis in- 
dicated that the results obtained by the two mezhods 
were similar and suggested the estriol-16a-glu-osid- 
uronate. was the major estrogen in pregnancy urine. 
Urinary levels of estriol-16a-glucosiduronat= dur- 
ing the third trimester of pregnancy. The urinary lev- 
els of estriol-16o-glucosiduronate from 57 different 
subjects during the third trimesier of pregnar=y are 
compared with the gestational age in Fig. 4. After 
about 30 weeks, the. urinary concentration of =striol- 
16a-glucosiduronate rose progressively until te-m. 


Plasma levels of estriol-160-glucosidurona e dur- 


ing the third trimester of pregnancy. The levels of 
estriol-16a-glucosiduronate from 27 different "ubjects 
during the third trimester of pregnancy are co npared 
with the gestational age in Fig. 5. As with the umne, the 
values began to rise after 30 weeks and rose rather 
sharply between 37 and 41 weeks. 

Renal clearance of estriol- -160-glucosidurenate i in 
late pregnancy. The renal clearance rates o estriol- 
I6o-glucosiduronate for eight patients durng late 
pregnancy are shown in Table IV. The mean value 
+§.D. was 404 + 81 ml. per minute (range, 248 to 
494). The creatinine clearances on the same samples 
are also given. The mean value +S.D. was 200 + 77 ml. 
per minute (range, 131 to 353). Thus renal clearance of 
estriol-16o-glucosiduronate was considerab y higher 
than that of creatinine, suggesting that tubular secre- 
tion is involved in the excretion of estriol- E5a-gluco- 
siduronate. 


Comment 


The direct radioimmunoassay of estriol- 1€ a-glucosi- 
duronate in plasma and urine described here requires 
incubation of the diluted plasma or urine w.th the an- 
` serum for 60 minutes at 37° C., followed immediately 


by the addition of I ml. of dextran-coated charcoal 
solution to separate the free and antibody-bound frac- 
tions. The large amount of radioisotope present in 
each tube allows a statistically valid count within 1 
minute. Therefore, the time factor for the analysis 
of estriol-16a-glucosiduronate by radioimmunoassay 


` compares favorably with any other prccedure for the 


assessment of fetal well-being. Furthermore, this assay 
requires considerably less technician time and is more 
amenable to automation than most otber procedures. 

The anüserum against estriol-16a-glucosiduronate 
was prepared by linking the protein to the carboxylic 
group of the glucosiduronic acid rather than introduc- 
ing a carboxylic acid group into the molecule at an- 
other point. This approach has been used by several 
laboratories?* to prepare antisera against steroid 
glucosiduronates. Based on our previous experience 
with the development of antisera against steroids,!? we 
expected the highest specificity to exist in the A-ring, 
which is located a. maximum distance from the site of 
the protein attachment. The lowest specificity was ex- 
pected for the ring-D derivatives. This was shown to be 
the case with our antiserum against sstriol- 16a-gluco- 
siduronate (see Tables I and II). The significant cross- 
reaction of the antiserum for the urconjugated estro- 
gens does not present a problem in the urinary assay 
because of their extremely low concentration in urine. 
The ether extraction employed in the plasma proce- 
dure removes the unconjugated estrogens from the 
plasma before it is analyzed for estriol-16a-gluco- 
siduronate. None of the major estriol conjugates pres- 
ent in significant concentrations in plasma and urine 
show any significant cross-reaction with the antiserum. 
The only ring-D conjugates showing significant cross 
reaction, estriol-16 sulfate and  estriol-17-gluco- 
siduronate, are not thought to be present in significant 
amounts in either plasma or urine. 
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The urinary levels of estriol-16a-glucosiduronate de- 
termined directly by radioimmunoassay agree with 
those reported by Ahmed and Kellie,'? using chro- 
matographic separation of estrogen conjugates fol- 
lowed by fluorimetric estimation, by Tikkanen,” utiliz- 
ing chromatographic separation of the conjugates and 
quantitation by gas-liquid chromatography of estrogen 
released after hydrolysis, and by Young and Levitz and 
their colleagues’ ? after formation of trimethylam- 
monium salts and chromatography on LH-20, followed 
by radioimmunoassay of the estrogen after release by 
hydrolysis. 

The values obtained for urinary estriol-16o-gluco- 
siduronate (Fig. 3) were found to be only slightly lower 
than the total estrogen values determined by the chem- 
ical method of Cohen, even though the estriol-16o-glu- 
cosiduronate is reported to make up only 68 to 80 per 


cent of the total estrogen present in late pregnancy." * 


This was attributed to the fact that values were cor- 
rected in the chemical procedure for procedural losses. 
Purification procedures usually show a 20 to 30 per 
cent loss.? Acid hydrolysis causes variable losses and 
these can be amplifed by other factors such as 
presence of drugs, urinary glucose, or high specific 
gravity." In our view, this accounts for the similar re- 
sults obtained by the two methods. 

When the estriol-16a-glucosiduronate levels were as- 
sayed in third-trimester pregnancy plasma (Fig. 4), the 
plasma levels exhibited a marked rise from 31 to 41 
weeks of gestation, reflecting the dependence of the 
fetal production of estriol-16o-glucosiduronate on 
growth. Lehtinen and Adlercreutz? reported a similar 
rise in repeated samples from two women throughout 
pregnancy. The values obtained for estriol-16o-gluco- 
siduronate in plasma were two to three times those 
reported for estriol. This suggests that plasma estriol- 
16a-glucosiduronate measurements could be effec- 
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tively used as a measure of fetal well-being in plasma. 

The values for the renal clearance of estriol-16a- 
glucosiduronate using direct radioimmunoassay of 
urine and plasma in this study are similar to those re- 
ported by Young and Levitz and their co-workers," ? 
using a more laborious procedure involving chroma- 
tography to isolate the conjugates followed by hy- 
drolysis and radioimmunoassay of the freed estriol. 
Our mean value of 404 ml. per ‘minute for the renal 
clearance of estriol-16a-glucosiduronate approximates 
that of p-amino-hippuric acid and greatly exceeds that 
of inulin." ?* These data demonstrate that there is a 
tubular secretion of estriol-16a-glucosiduronate. This 
was first suggested in our laboratory” from measure- 
ment of total estriol in plasma and urine in late preg- 
nancy. 

From the data illustrated in Figs. 4 and 5, it is 
possible to calculate approximate mean clearance rates 
for estriol-16a-glucosiduronate related to weeks of ges- 
tation. The results are as follows: weeks 26 to 31, 240 
ml. per minute; weeks 32 to 36, 397 ml. per minute; 
weeks 37 to 41, 456 ml. per minute. These values 
strongly suggest that the renal clearance of estriol- 
16a-glucosiduronate increases with the weeks of gesta- 
tion. This effect, therefore, may have to be taken into 
account in the interpretation of results relative to fetal 
well-being. 

The major advantage of this method is the possibility 
of assessing the relationship of the variation in a single 
estriol conjugate, estriol-16a-glucosiduronate, to fetal 
wellbeing during pregnancy. For example, other 
workers? have estimated that the percentage of estriol 
conjugates is significantly reduced in diabetic patients 
during pregnancy. This procedure will enable us to 
evaluate the significance of alterations in a single estro- 
gen conjugate. 
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Two pregnancy-associated serum proteins with 
pregnancy-specific 9,-glycoprotein determinants 


B. TEISNER 

J. 6. WESTERGAARD 
J. FOLKERSEN 

S. HUSBY 

S. E. SVEHAG 


Odense, Denmark 


, A protein showing strong antigenic cross-reactwity with the "pregnancy-specific" 
8,-glycoprotein (PSBG) was demonstrated in &rum of pregnant women during the second 
and third trimesters, but not in sera from normal men and nonpregnant women. The 
described protein had a,-electrophoretic mobily and its molecular weight was estimated to 
be around 200,000 as compared to 80,000 for PS8G. Crossed immunoelectrophoretic 

analysis, using antiserum to PSG, indicated e presence of additional antigenic 

. determinants in PS8G not demonstrable in the cross-reacting a,-protein. The 

PSBG/a;-protein ratio was rather constant in consecutive serum samples from one woman 
during pregnancy, but showed a marked varizion when sera from different women were 
compared. Results of rocket immunoelectroptoresis gave a rough estimate of the ratio 
between these two proteins in a sample of pre gnancy serum. The reported findings point to 

. the need for development of specific methods for quantitation of the two proteins and the 
necessity to re-evaluate earlier quantitative P3pG data. (AM. J. OBSTET. GYNECOL. 131: 


262, 1978.) 


PREGNANCY-SPECIFIC B glycoprotein (PSE), also 


designated SP] and PAPP-C, has a reported mc lecular 
weight of between 85,000 and 110,000." ? It has been 
suggested that PSG is produced in the troghoblast 
and its concentration in maternal serum is krown to 
increase gradually during pregnancy.?-5 PS8G has not 
been demonstrable in serum of normal men aad nor- 
‘mal nonpregnant women, but was detected b- highly 
sensitive methods in sera from patients with tropho- 
blastic and nontrophoblastic tumors.® 

The biologic function of PS8G during pregaancy i: is 
still unknown but its usefulness as an indicato- of pla- 
cental function has been emphasized.’ * Most quan- 
titative determinations of PS8G in sera of pregnant 
women during the second and third trimestzrs have 
been performed by immunoprecipitation methods," ?:? 
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but recently, more-sensitive radioimmunoassays that 
permit quantitation of PS8G quite early in | pregnancy 
have been developed.’ | 

The present work has demonstrated the existence of 
two pregnancy-specific or -associated proteins, both 
possessing PS8G antigenic determinants. 


Materials and methods 


Sera. A total of 524 consecutive serum samples were 
obtained from 104 women from the 16th week of 
pregnancy up to delivery. The samples were stored at 
—20? C. in small aliquots until time for testing. 

Electroimmunoassays. Rocket and crossed immu- 
noelectrophoreses were performed in 1 per cent agar- 
ose using rabbit antisera to PSBG.* The wells received 2 
ul of serum or.15 wl of chromatographic fractions and 
rocket immunoelectrophoresis was performed in bar- 


bital sodium buffer (0.017 u, pH 8.6) at 2.5 v. per 


centimeter for 18 hours. Dilutions of a serum pool ob- 
tained from pregnant women in the third trimester 


*Purchased from Behringwerke, Marburg, Germany (batch 
Nos. 2998 A and 8701 A), and Dakopatts. Copenhagen, Den- 
mark (batch No. 057). 
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and corresponding to Behringwerke's PS8G standards 
served as standards. 

Crossed immunoelectrophoresis was performed with 
the same antisera and buffers. The first-dimension 
electrophoresis was run at 10 v. per centimeter for 2% 
hours and the second at 2.5 v. per centimeter for 18 
hours. 

Gel filtration chromatography. Serum samples were 
fractionated by gel filtration chromatography on col- 
umns* packed with Ultrogel ACA 34 or ACA 44.t The 
columns, kept at + 10? C., were equilibrated with 0.05M 
phosphate buffer and the flow rate was 20 ml. per 
hour. 


Results 


Precipitation patterns in rocket immunoelectro- 
phoresis. In routine quantitation of serum PSfG levels 
by rocket immunoelectrophoresis, double precipitates 
were observed with consecutive serum samples from 
certain women. It was possible to distinguish three dif- 
ferent types of rocket patterns: type I, a single strong 
precipitate with a smooth, rounded apex; type II, a 
clear double precipitate consisting of type I plus a 
weaker precipitate with a sharp apex; and type III, a 
faintly stained precipitate with a sharp apex (Fig. 1). 
None of these precipitates was observed in sera from 
nonpregnant women or men. It was noted that con- 
secutive serum samples from the same woman always 
gave the same precipitation pattern (Fig. 1). Further- 
more, the ratio between the heights of the two precipi- 
tates was rather constant in consecutive serum samples 
from women whose sera gave double precipitates. 

Gel chromatographic demonstration of two anti- 
genic components reacting with antiserum to PSBG. 
The rocket immunoelectrophoreses data suggested 
that pregnancy sera from certain women contained two 
molecular populations reactive with the rabbit antisera 
to PSAG. Pregnancy sera were fractionated on ACA 44 
columns in attempts to confirm this finding. Fig. 2 illus- 
trates the results obtained when a serum pool, pre- 
pared with samples collected at random from 10 
women at delivery, was run on an ACA 44 column. The 
anti- PS 8G-reactive material in the fractions was quan- 
titated by the standard rocket immunoelectrophoresis 
technique. Two antigen populations of distinctly dif- 
ferent molecular size were found to react with the anti- 
serum to PSG (Fig. 2). In addition, the two antigen 
populations gave different precipitation patterns (Figs. 
2 and 3) corresponding to two of the patterns just de- 
scribed (I and III). Fractions from the part of the elu- 


*Pharmacia K 26/100, Pharmacia, Uppsala, Sweden. 
fL'Industrie Biologique Francaise, Clichy, France. 
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Fig. 1. Precipitation patterns observed in rocket immunoelec- 
trophoresis of consecutive serum samples from pregnant 
women. St., standard curve; pt., serum samples collected dur- 
ing pregnancy from eight women. Pt. 30 shows a typical type 
I rocket; pt. 21, a type II rocket; and pt. 67, a type III rocket 
(see also Results). 


tion curve where the two antigenic components over- 
lapped gave double precipitates of type II. 

Relationship between the relative concentrations of 
the two antigenic components and the rocket type. A 
relative quantitation of the two antigenic components 
was attempted after their separation on ACA 44 col- 
umns by assaying the fractions in rocket immunoelec- 
trophoresis. The quantitative relationship between the 
two components was expressed as follows: 


Sum of heights of type I rockets 
Sum of heights of type III rockets 


Fractions producing double precipitates (type II pat- 
tern) were not included in the calculations. 

Using this index a value of 3.4 was obtained when a 
serum pool representing samples collected at random 
at delivery from 30 women was analyzed. Serum from a 
woman with a typical type I rocket gave a ratio of 5.0 
when the serum was fractionated and the fractions 
were analyzed in this way. In contrast, fractions of a 
serum sample from a pregnant woman with a typical 
type III rocket gave a ratio of 0.3. It was evident that 
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Fig. 2. Rocket immunoelectrophoretic analysis of fractions obtained by gel filtration of a serum pool 
from pregnant women on an ACA 44 column. The component of high molecular weight possessing 
PS8G determinants is responsible for the type III rockets with a sharp apex seen at the left in the 


figure. 


Fig. 3. Comparison ot the three rocket types observed by im- 
munoelectrophoretic analysis of sera (I-S, II-S, and II-S) and 
fractions (I-F, II-F, and III-F) obtained after gel filtration of 
serum on an ACA 44 column. 


the relative concentrations of the two antigenic compo- 
nents in a serum sample determined the rocket type or 
precipitation pattern observed with that atime 
sample. _ 

Electrophoretic mobility and antigenic ERTA 


of the two antigenic components. Pregnancy serum 


was fractionated on an Ultrogel ACA 34 column, and 
PSBG antigen—containing fractions in the two regions 
of different molecular size were pooled separately and 
concentrated five times. Crossed immunoelectropho- 
resis using antiserum to PS8G was performed with a 
mixture of 5 yl from the pool containing the antigen of 
smaller molecular size and 10 ul of the material with 
slightly larger molecular size. Two precipitation arcs, 
one with 8-mobility (as earlier described for PSBG) and 
another with a,-mobility, were observed repeatedly 
(Fig. 4). 

The precipitation pattern indicated a partial identity 
reaction with strong cross-reactivity between the B-and 
Q»-component. Unfractionated sera exhibiting a type II 
precipitation pattern in rocket immunoelectrophoresis 
gave similar results when examined by crossed im- 
munoelectrophoresis. 


Comment | 

Quantitation by electroimmunoassay of PSBG in sera 
collected during the second and third trimesters of 
pregnancy consistently revealed double precipitates 
when consecutive samples from certain women were 
analyzed. This precipitation pattern was reproducible 
when serum samples were tested several times and was 
not influenced by the time of storage. Lin and his col- 
leagues? stated that in vitro manipulation of PSBG may 
cause the formation of split products. It is unlikely that 
the new antigenic component described here is pro- 
duced by in vitro splitting of the PS8G molecule since 
the former is of larger molecular size than PS8G and 
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Fig. 4. Crossed immunoelectrophoretic analysis of the two antigen populations with PS8G determi- 


nants (see text). 


has an electrophoretic mobility differing from the split 
products described by Lin and associates. In addition, 
consecutive serum samples from one woman always 
showed the same precipitation type that was not in- 
fluenced by the time of storage and that differed from 
the precipitation pattern obtained with consecutive 
samples, handled and stored in the same way, from 
other women. These facts together with the demon- 
strated correlation between the rocket type and relative 
concentration of the two antigenic components in a 
serum sample seem to exclude the possibility of an in 
vitro phenomenon. 

Bohn and his associates,? in 1976, reported that a 
rabbit antiserum to rhesus monkey PSG reacted with 
several components in a purified extract from rhesus 
placenta. Not all of these components appeared to 
cross-react antigenically, but a relationship of this 
finding to our demonstration of two human serum pro- 
teins possessing PS8G determinants cannot be ex- 


cluded. In the same publication an examination of the 
reaction between purified human PS@G and rabbit 
antiserum to human PSG by crossed immunoelectro- 
phoresis revealed a cathodic splitting of the precipitate. 
We have observed occasionally the same phenomenon, 
but it has no relevance to the constantly present a'- 
component described in this report. It would appear 
then that the antisera used in the present study can 
detect two strongly cross-reacting antigens of differing 
molecular size and net charge and that both these anti- 
gens are associated with pregnancy. One of these anti- 
gens was known previously as the PSG protein. 
Further work is required in order to clarify the struc- 
tural and antigenic relationship between these two pro- 
tein populations. 

Finally, the present data would seem to necessitate a 
re-evaluation of earlier work delineating serum con- 
centrations of PS8G during pregnancy and in patients 
with certain tumors. 
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Immediate symptomatic D est r oys 
relief FT 
In vitro studies? show that 
within 15 seconds of contact, VAGISEC 
Douche permeates the trichomonad's 
outer membrane and weakens its cell 
wall, causing it to swell and die. uk 
VAGISEC PLUS Suppositories 


regimen for the treatment of 
trichomoniasis... 
or mixed vaginal infections 


VAGISEC Douche acts on the trichomonads 
directly—far faster than most systemic medication. It 
penetrates the vaginal creases and folds; cleanses and 
dissolves mucinous material; and prevents buildup of 
microorganisms. Relief from itching, burning, leukorrhea 
and malodor is almost immediate. 

VAGISEC PLUS Suppositories combines the 
same proved trichomonacide with effective antibacterial 
action against susceptible strains of staph, strep and 
coliform organisms,? and is particularly useful in mixed 
infections. 

The combination douche/suppositories regimen 
is recommended in all cases, except during pregnancy, 
when douching is not recommended. Strict adherence to SEM photo* shows trichomonad 


the treatment program is essential for therapeutic success. before treatment with VAGISEC 
Liquid Douche (orig. mag. 2KX) 





VAGISEC Liquid Douche/VAGISEC PLUS Suppositories 

Contraindications: Douching is not recommended during pregnancy. VAGISEC Liq 
uid Douche and VAGISEC PLUS Suppositories are spermicidal and should not be 
used on days when the patient is trying to conceive. Precautions: Therapeutic Treat- 
ment: Recurrence of vaginitis often indicates extravaginal foci or infection in cervical, 
vestibular and urethral glands, etc., or reinfection by the sexual partner. During treat- 
ment, patient should refrain from intercourse or the partner should wear a prophylac- 
lic. To prevent flare-ups after completion of therapy and for continued vaginal cleanli- 
ness, the patient is advised to continue with VAGISEC Liquid as a regular douche, but 
ho more than twice weekly unless otherwise directed by physician. Side Effects: No 
significant side effects reported to date. Any minor irritation is alleviated by discon- 
unuance of douche for a single day Administration and Dosage: Office Treatment 
Adult): For the treatment of vaginal trichomoniasis and mixed vaginal infections, best 
'esulls are obtained by scrubbing the vagina with VAGISEC Liquid. diluted 1:100 by 
he physician in the office; 3 scrubs the first week, 2 the second. A Suppository is 
nserted after each office scrub in the Liquid Suppository regimen. Patient should be 
nstructed to continue treatment at home. Home Treatment Liquid/Suppository regi- 
nen: In all instances, the combination douche and suppositories are recommended 
or home use. The usual home treatment is VAGISEC Liquid Douche in the morning 
ollowed by a VAGISEC PLUS Suppository inserted deep in the vagina and a second 
suppository inserted in like manner at bedtime, daily, for a period of 14 days 

-or those physicians who feel it important to treat the patient through the 

:omplete menstrual cycle, the Liquid Suppository regimen may be con- wi 
inued throughout the month. It is advisable to continue treatment through ge 
wo menstrual periods. Treatment should be omitted the night and morning 

yreceding an office visit. Patients should be reexamined 3 days after home treat- 
nent has been discontinued. The full course of therapy must be completed to elimi- 
vate the infecting microorganisms from the vagina. In chronic or stubborn cases 
herapy may be repeated with no interval between courses During treatment, patient 
ihould refrain from intercourse, or the partner should wear a prophylactic. No patient 
ihould be considered cured until vaginal smears or cultures, taken at monthly inter- 
tals for 3 months following treatment, show absence of trichomonads and a return 

o the normal vaginal flora. How Supplied: VAGISEC Liquid—4 oz. plastic bottle 
/AGISEC PLUS Suppositories—box of 28 3-gram suppositories, foil-wrapped, with 
iserter. Federal law prohibits dispensing VAGISEC PLUS suppositories without pre- 
cription. More detailed professional information available on request 
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SEM photographs from S.T.E.M. Laboratories, Inc., 


Kansas City, Missouri 64127 
Davis, C. H.: JAMA 757 126. 1955. 2 Davis, C. H. ana 
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a Each suppository contains 
9-aminoacridine HCI 6 mg. 
Polyoxyethylene nony! phenol 5.25 mg. 
Sodium edetate .66 mg. 
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Studies have demonstrated that the two major 
factors necessary for the development of a pelvic 
infection . . . a suitable culture medium and its 
contamination with sufficient numbers of virulent 
bacteria . . . are routinely present following both 
abdominal and vaginal hysterectomy.-? Closed 
wound hysterectomy drainage using the Hysterec- 
tomy Drainage Kitt has been proven effective in 
removing this fluid culture medium and in main- 
taining collapse of this potential dead space.? 


The new Hysterectomy Drainage Kit consists 
of a specially designed, precision cut and vented 
T-shaped tube called a Hys-i-tube and a 200 cc 
Hemovac" suction evacuatot for gentle, constant 
suction. This system provides effective suction 
drainage of the sutured pedicles and raw areas in 
the retroperitoneal space. 


Closed system hysterectomy drainage is equally 


effective regardless of the type of hysterectomy 
procedure. 
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Hys|erectomy Drainage Kit 


In a study of 300 hysterectomy patients, the use of 
suction drainage (without prophylaxis) was associ- 
ated with a significant reduction in febrile morbidity 
and pelvic infection. h 


ABDOMINAL HYSTERECTOMY 
26/100 = 26% 









11/100 = 11% 


VAGINAL HYSTERECTOMY 
16/50 = 32% 





10 20 30 40 50 
PERCENT FEBRILE MORBIDITY 
® untreated controls ™ suction drainage p = <.01 
Control = 150 


Literature, clinical reprints and a detailed surgical 
technique are available through your Zimmer 


representative. 


*Patent pending 
tDeveloped by William H. Swartz, M.D. 





The short cross-arm of the Hys--tube' remains between the 
peritoneal closure and the vaginal closure while the trunk of the 
tube is brought out through the vagina. 
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Warsaw, Indiana 46580 





ZIMMER - USA - INTERNATIONAL - Warsaw, Indiana 46580 


ZIMMER * CANADA LTD. - Brampton, Ontario / ZIMMER - USA * EUROPA S.A. - Brussels, Belgium 
ZIMMER * USA > POULIN - Paris, France | ZIMMER + USA + AUSTRALIA PTY. LTD. - Sydney, Australia 
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Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol. TRADEMARK 
i Each green tablet in the 28-day regimen contains inert ingredients. l 


low hormonal content / high patient acceptability 
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Low hormonal content, yet highly effective | Good patient acceptability with low incidence 
ModiCon combines a low dose of estrogen of amenorrhea and good cycle control 


0.035 mg ethinyl estradiol) with a low With ModiCon, the majority of women who 
Jose of progestin (0.5 mg norethindrone). start with it stay with it. 

n clinical trials, the pregnancy rate in Throughout clinical trials, the total incidence 
1,103 patients completing 12,948 cycles was of amenorrhea was only 0.796. The average 
only 0.37 per 100 woman-years. cycle dropout rate during the first 

Serious as well as minor side effects have been reported with the use three months because of menstrual disorders 
of oral contraceptives. These include thromboembolic disease. The WaS only 1.156. 

ohysician should remain alert to the earliest manifestations of any 1 1 i 

iymptoms of serious disease and discontinue oral contraceptive ModiCon is available in both 21- and 28-day 
herapy when appropriate. The physician should be fully aware of the : e ' * : 
zomplete Prescribing Information for this product. regimens In the unique DIALPAK" Tablet Dispenser. 


ee the complete Prescribing 


Nformation for this product, a summary IC 
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for prescribing the product. This summary fro 
complete prescribing information*certain text, tables, and references. The should he toni with the 
complete prescribing information and patient information before prescribing the product. 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table ! gives ranges of 
* pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 

Table 1: Pregnancies Per 100 Wemen-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
vero ime " neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 

, No. 5). 








Cigarette smoking increases the risk of serious Cardiovascular side effects from oral use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years 
of age. Women who use oral contraceptives should be strongly advised no! to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, 
however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
meg or more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the United States. Careful epidemiological studies to determine the degree of thromboem- 
bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic 
disease have been reported in women using these products, afd they should not be presumed to be free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with 
age. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
CIRCULATORY DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/100,000; ages 
45-49— 140/100,000), the risk being concentrated in older women, in those with a long duration of use, and in cigarette 
smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older. Until larger 
numbers of women under 35 with continuous use for five or more years are available, it is not possible to assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist after the pill is discontinued. Another study published at the same time confirms a previously reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method inclode the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth control is low and below that associated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only /smokers 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
would be about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 
of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 — 30-39 40+ 


COL v OTI T RTCCTETQPIPIL C B A  A-Use associated with very high risk. 
0 E o o LE TTTITET T E ENT D C B B—Use associated with high risk. 
Nonsmokers (no predisposing conditions) ..... D CD C  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . . C CB BA 0-Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
. oral contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human 
ehudiae af an ineraacad riek nf ranner acenciated with oral contraceotives. Close clinical surveillance of all women 


Figure 1. Estimated annual number of deaths associated with control of fertility and no control per 100,000 nonsterile 
women, by regimen of control and age of woman. 


15-19 20-24 25-29 30-34 35-39 40-44 
No method 55 5.2 7.1 14.0 193 219 
Abortion only 23 25 25 52 9.8 6.6 
Pill only-nonsmokers 13 14 14 22 45 3.1 
Pill only-smokers 15 16 1.6 10.8 13.4 58.9 
IUDs only 1.1 12 12 14 16 14 
Traditional contraception only 11 14 1.9 37 47 40 
Traditional contraception and abortion 03 0.4 04 0.8 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 9096) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than 
one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence 
that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. 
Whether there is an overall increase in abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend three months although no precise information is available on which to base this recommen- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert]. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. H ic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50CI21 and ORTHO-NOVUM 1/50028 co tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE 

Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by =. 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. Ortho) 
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The perinatal mortality rate in a large U. S. study was 139 per 1,000 births for twins and 33 
per 1,000 for singletons. Sixteen per cent of the twin deaths were due to amniotic fluid 
infections, 11 per cent to premature rupture of the membranes, 8 per cent to the monovular 
twin transfusion syndrome, 8 per cent to large placental infarcts, 7 per cent to congenital 
anomalies, and the rest to over 20 other disorders. The perinatal mortality rate for 
monozygotic twins was 2.7 times that for dizygotic twins, mainly due to more amniotic fluid 
infections, congenital anomalies, and the twin transfusion syndrome in the monozygotic 
pairs. To study the role of poor maternal nutrition on twins, a similar study of perinatal 
mortality rates was undertaken in Addis Ababa, Ethiopia. Addis Ababa twins had 2.5 times 
the mortality rate of U. S. twins, mainly due to a higher frequency of amniotic fluid 
infections, abruptio placentae, cord accidents, obstructed labors, congenital syphilis, and 
the twin transfusion syndrome in the Ethiopians. (AM. J. OBSTET. GYNECOL. 131: 267, 


1978.) 


Ir HAS LONG BEEN known that perinatal death is sev- 
eral times more frequent in twins that in single-born 
infants.” Most of these deaths in twins are reportedly 
due to more frequent premature deliveries, congenital 
anomalies, premature separation of the second pla- 
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centa, and other causes of intrapartum hypoxia.’ 
Although higher incidence of premature deliveries 
is partially due to hydramnios or to maternal tox- 
emia, it has, for the most part, been unexplained.'~4 
Data now available from a large U. S. prospective 
study of pregnancy make it possible to analyze the 
causes of most perinatal deaths in monozygotic and 
dizygotic twins, including the causes of premature 
deliveries. The present paper is a report of these 
analyses. 

Twins substantially increase the nutritional require- 
ments of pregnancy. To explore the role of these in- 
creased requirements on the various disorders respon- 
sible for fetal and neonatal death, data on the twins 
were compared with findings on single-born infants 
and with data on twins from a large study in Addis 
Ababa, Ethiopia, where poor nutrition is common in 
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Amniotic fluid infection syndrome 
Premature rupture of membranes 
Fetal hypoxia of unknown cause 
Monovular twin transfusion syndrome 
Large placental infarcts 

Congenital anomalies 

Hydramnios 

Abruptio placentae _ 

Postnatal. respiratory tract infections 
Umbilical cord compression 

Birth trauma 

Incompetent cervix 

Placenta previa 

Trauma to gravida 

Rhesus erythroblastosis fetalis 
Umbilical cord knots, stenosis 
Placenta markedly growth retarded 
Thrombosis, placental vessels 
Cesarean section 

Therapeutic abortion 

Obstructed labor 

Congenital syphilis 

Hepatitis 

Other disorders 

Diagnosis unknown 


Totals 
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Causes of perinatal deaths per 1,000 births 


Twins Singletons 
22.6 (19)* 5.9 (34) p < 0.001 
15.9 (11) 3.5 (30) p < 0.001 
15.1 (37) 2.6 (64) p < 0.001 
11.7 (50) 0 5 
10.9 (62) 2.1 (87) p < 0.001 
10.1 (17) 3.2 (34) p < 0.04 

8.3 (0) 0.1 (40) p < 0.001 

7.5 (67) 3.8 (65) p < 0.03 

6.7 (0). 0.4 ( 0) p< 0.001 

2.5 (40) 1.2 (81) p < 0.04. 

2.5 (33) 0.5 (12) p < 0.004 

2.5 (67) 0.2 (32) p< 0.001 

1.7 (100) 0.7 (38) p> 0.1 

1.7 (50) 0.1 (100) p < 0.001 

1.6 (100) 1.6 (71) p » 0.01 

0.8 (100) 0.5 (53) p > 0.01 

0.8 (100) 0.9 (66) p > 0.01 

0.8 (100) 0.5 (67) p> 0.01 

0.8 (0) 0.3 ( 0) p > 0.01 

0.8 (100) 0.1 (69) p > 0.01 

0 0 

0 0.1 (75) p > 0.01 

0 0 

5.9 (29) 0.5 (32) p < 0.001 

7.5 (78) _4.6 (64) p < 0.1 

138.7 33.4 p < 0.001 


SS 


*Per cent of stillborn babies are in parentheses. Chi square was the statistical method used. 


gravid women.” Poor nutrition may also increase the 
frequency in twins of those perinatal disorders that 
have a nutritional origin. 


Patients 


The Collaborative Perinatal Project of the National 
Institute of Neurological Communicative Disorders 
and Stroke recorded events of gestation, labor, deliv- 
ery, and the neonatal period in 53,518 pregnancies at 
12 urban hospitals in different regions of the United 
States between 1959 & 1966.° Autopsies were per- 
formed in 1,435 of the 1,993 deaths that occurred be- 
tween 20 weeks of gestation and 28 days after birth. 
These are the age brackets in which deaths are in- 
cluded in calculations of perinatal mortality rates. Of 
the deaths, 171 were of twins. Four specially trained 
technicians reviewed microscopic sections from the 
placentas collected for the study. The senior author 
reviewed the clinical, placental, and postmortem mater- 
ial, including microscopic sections, in all neonatal 
deaths studied to standardize diagnoses.‘ The study 
separately analyzed the causes of deaths in twins and 
those in single-born infants. 

A similar study of perinatal mortality rates was 
undertaken in Addis Ababa, Ethiopia, in 1974 and 
1975 in the hospitals and clinics affiliated with the 


Addis Ababa University Faculty of Medicine.* About 40 
per cent of the births in the city took place in these 
facilities, which serve all segments of the population. 
Postmortem examinations were carried out on 1,019 
stillborn and live-born neonates from all the clinics and 
hospitals, representing 72 per cent of all perinatal 
deaths in these facilities. A total of 134 autopsies were 
performed on twins. Using clinical, placental, and 
postmortem information, the senior author used the 
same diagnostic criteria as were used in the U. S. study 
to assign diagnoses to the cases. 


Methods 


Primary and secondary diagnoses were assigned to 
each case. The primary diagnosis was intended to 
identify the disorder that initiated the course to death 
and the present paper is an analysis of these primary 
diagnoses. Twins were classified as monozygotic when 
their fetal membranes were monochorionic by his- 


- tologic examination. Twins were classified as dizygotic 


when the membranes were dichorionic or the twins 
were of different sex or blood type. We recognize that 
some dichorial twins are monozygotic, but we had no 
phenotypic data which would enable us to differentiate 
those twins who had the same blood types. 

Cases were placed in the category of acute amniotic 
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fluid infection. syndrome with intact membranes when 
acute funisitis and inflammation of the chorionic 
plate of the placenta were associated with congenital 
pneumonia. For this diagnosis, membranes had to be 


intact at the onset of labor. Previous studies have shown 


that bacteria are responsible for most of these in- 
fections.” * In the Ethiopian study, 76 per cent of lung 
and 66 per cent of placental cultures were positive for 
one or more bacteria in infants with this diagnosis, 
whereas only 17 per cent of placentas from the infants 
who survived had positive cultures.? Premature rupture 
of the membranes was diagnosed when the membranes 
had ruptured before the onset of labor prior to 37 
weeks of gestation. Cases were also entered into this 
category when the gestational period was longer than 
37 weeks but labor did not begin until 20 or more 
hours following membrane rupture. Cases were placed 
in the category of fetal hypoxia of unknown cause when 
aspirated squamae and organ petechiae were present 
as evidence of antenatal hypoxia without its cause being 
known. In two thirds of these cases no placenta was 
available for examination. Some would undoubtedly 
have been placed in another diagnostic category if the 
placenta had been examined. 

Criteria for the monovular twin transfusion syndrome 
have been previously published.* Cases were placed in 
the category large placental infarcts when 25 per cent or 
more of the placenta was involved by one or more in- 
farcts greater than 3 cm. in diameter and there was no 
other explanation for death. Perinatal death was as- 
cribed to congenital anomalies when such anomalies were 
severe and incompatible with fetal or neonatal survival. 
The category hydramnios was used when excess fluid 
initiated. premature labor and the infant died of the 
consequences of immaturity. Cases were placed in the 
abruptio placentae category when gross inspection 
showed an adherent retroplacental clot with depression 
or disruption of the underlying placental tissue or 
when there were otherwise classical clinical findings 
including external or occult bleeding and fetal or 
neonatal death with evidences of hypoxia including 
aspirated squamae in the lungs and petechiae on the 
serosal surfaces of the visceral organs. 

Umbilical cord compression deaths included breech de- 
liveries in which the head compressed the cord, cases of 
cord prolapse, and instances where the cord was tightly 
wound about the infant's neck. Most cases placed in the 
category of birth trauma had tentorial tears. The cate- 
gory placenta previa included cases in which the placenta 
encroached on the cervical os and death was due to 
blood loss or to the consequences of premature deliv- 
ery. The diagnosis of rhesus erythroblastosis fetalis was 
based on the following criteria: (1) rising titers of ma- 
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Table II. Perinatal mortality rates in monozygotic 
and dizygotic twins in United States according to 
specific primary diagnoses 










Causes of perinatal 
deaths per 1,000 births 





Dizygotic 





Amniotic fluid infection 33.7 6.4 p < 0.004 
syndrome " 

Premature rupture of 19.6 9.6 p > 0.1 
membranes 

Fetal hypoxia of unknown 19.7 8.0 p» 0.1 
cause 

Monovular twin transfusion 28.1 0 p < 0.001 
syndrome 

Large placental infarcts . 11.2 6.4 p> 0.1 

Congenital anomalies 22.5 1.6 p > 0.004 

Hydramnios 14.0 4.8 p > 0.1 

Abruptio placentae 5.6 8.0 p > 0.1 

Postnatal respiratory tract 5.6 4.8 p 7 0.1 
infections 

Umbilical cord compression 5.6 1.6 p » 0.1 

Birth trauma 2.8 3.2 p > 0.1 

Incompetent cervix 0 3.2 p 7 0.1 

Placenta previa 0 3.2 p 7 0.1 

Rhesus erythroblastosis fetalis 0 1.6 p> 0.1 

Placenta markedly growth 2.8 0 p» 0.1 
retarded 

Thrombosis, placental vessels 0 1.6 p » 0.1 

Cesarean section 0 1.6 p > 0.1 

Therapeutic abortion 0 1.6 p > 0.1 

Other disorders 11.2 4.8 p 7 0. 

Diagnosis unknown 8.4 3.2p>0.1 
Total 190.8 75.2 p < 0.001 


ternal rhesus antibodies, (2) hepatosplenomegaly, (3) 
erythroblastic hyperplasia in the bone marrow, spleen, 
liver, and adrenal glands and, (4) severe neonatal 
anemia in live-born infants. Deaths were ascribed to 
cesarean section when the gestational age of the fetus had 
been overestimated and a prematurely born infant 
died of the consequences of immaturity. 

Death was ascribed to cord knots when the knots were 
tight and there was no other explanation for the 
postmorten evidence of antenatal hypoxia in the neo- 
nate. Cases were placed in the category placental growth 
retardation when the placenta was 40 per cent or more 
below normal weight for gestational age and there was 
no other explanation for perinatal death. A recent 
study found that placentas this small were associated 
with an increased perinatal mortality rate near term.” 
There were no other placental abnormalities to explain 
the deaths and the victims had postmortem evidences 
of antenatal hypoxia. The primary diagnosis of congeni- 
tal syphilis was established by finding chronic inflam- 
mation and fibrosis in association with spirochetes in 
infants’ organs. Cases were placed in the category of 
obstructed labor when cephalopelvic disproportion or 
transverse lie led to prolonged labor and intrapartum 
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3 Table III. Causes of perinatal death in Addis Ababa, Ethiopia 
d Causes of perinatal deaths per 1,000 births 
k Twins Singletons 
: Amniotic fluid infection syndrome 128.1 (40)* 17.5 (62) p < 0.001 
i Premature rupture of membranes 5.5 (100) 1.1 (71) p € 0.1 
Fetal hypoxia of unknown cause 21.8 (100) 3.6 (84) p 70.001 
i: Monovular twin transfusion syndrome 46.3 (82) 0 p «0.001 
E Large placental infarcts 8.2 (100) 1.5 (96) p « 0.03 
fe Congenital anomalies 2.7 (19) 2.4 (73) p < 0.1 
x Hydramnios 0 0.1 (100) p> 0.1 
5 Abruptio placentae 27.3 (40) 4.5 (86) p < 0.001 
| Postnatal respiratory tract infections 0.5 (0) 0 p 0.1 
x Umbilical cord compression 38.1 (57) 3.4 (85) p < 0.001 
de Birth trauma 0 0.9 (72) p> 0.1 
E Incompetent cervix 0 0 
E Placenta previa 2.7 (0) 1.6 (72) p> 0.1 
tet Trauma to gravida 0 0.1 (100) p> 0.1 
E Rhesus erythroblastosis fetalis 0 0.2 (100) p> 0.1 
ai Umbilical cord knots, stenosis 0 0.7 (73) p > 0.1 
E Placenta markedly growth retarded 2.7 (100) 0.2 (100) p> 0.1 
E Thrombosis, placental vessels 0 0.1 (100) p> 0.1 
er Cesarean section 0 0 
E Therapeutic abortion 0 0 
a4 Obstructed labor 24.5 (56) 8.4 (82) p < 0.03 
b: Congenital syphilis 13.6 (60) 4.3 (72) p < 0.05 
E Hepatitis 8.2 (100) 0.7 (100) p < 0.001 
EC Other disorders 8.2 (0) 1.9 (63) p < 0.01 
E Diagnosis unknown 0 _0.2 (100) p > 0.1 
B Totals 338.4 53.4 p « 0.001 
aS an aR a NNNM MEN RR MOREM M A HL LAM | MEM Susi IRUCER INERTIAL AENGREN TE 
E * Per cent of stillborn infants are in parentheses. 
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or neonatal death. Death was ascribed to viral hepatitis 
when it was intrauterine and secondary to the death of 
the gravid woman from the disease. 


Results 

The perinatal mortality rate for U. S. twins was 139 
per 1,000 births and for single-born infants 33 per 
1,000. The ratio of stillborn to neonatal deaths for the 
twins was 1.0: 1.6 and for single-born infants 1.0:0.9. 
The following disorders were mainly responsible for 
the more frequent deaths of U. S. twins than of single- 
born infants: amniotic fluid infections, premature 
rupture of the membranes, large placental infarcts, ab- 
ruptio placentae, umbilical cord compression, birth 
trauma, congenital anomalies, incompetent cervix, 
hydramnios, pneumonia arising after birth, and the 
monovular twin transfusion syndrome (Table I). Zy- 
gosity was established for 101 of the twins who were 
stillborn or died in the neonatal period. The over-all 
perinatal mortality rate for monozygotic twins was 2.5 
times greater than that for the dizygotic twins (Table 
II). The greater mortality rate in the monozygotic twins 
was mainly due to amniotic fluid infections, the 
monovular twin transfusion syndrome, and congenital 
anomalies. 

The perinatal mortality rate for Addis Ababa twins 
was 338 per 1,000 births and for single-born infants 53 


per 1,000 (Table III). The ratio of stillborn to neonatal 
deaths for the twins was 1.0:0.8 and for single-born 
infants 1.0:0.4. The primary disorders responsible for 
death were similar to those in the United States except 
that the following disorders were much more frequent 
in Addis Ababa: amniotic fluid infections, abruptio 
placentae, umbilical cord compression, the monovular 
twin transfusion syndrome, obstructed labor, hepatitis, 
and congenital syphilis (Table II). 

There were no significant differences between the 
overall perinatal death rates of first and second-born 
twins in either the United States or Addis Ababa, but 
there were some differences for individual disorders in 
the U. S. twins. Perinatal death due to large placental 
infarcts was 2.3 times more frequent in the second than 
in the first born (P < 0.02). Fetal hypoxia of unknown 
cause was 1.7 times more frequent in the second than 
in the first born (P « 0.1). 


Comment 

The study attempted to identify the disorders re- 
sponsible for the excessive perinatal mortality rate in 
U. S. urban-born twins and in those in a third-world 
city, Addis Ababa, Ethiopia. The U. S. data were drawn 
from medical school-affiliated urban hospitals in many 
parts of the nation. The cases utilized included a 
somewhat larger proportion of nonwhites and those in 
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the lower socioeconomic strata than are represented in 
the U. S. urban population as a whole.5 The Addis 
Ababa cases were relatively representative of the deliv- 
ery population in that city.* Comparisons between the 
two nations and between twins and single-born infants 
give clues to the pathogenesis of several major 
perinatal disorders. 

The amniotic fluid infection symdrome with intact 
membranes was the leading cause of perinatal death in 
both the United States and in Addis Ababa and was 
several times more frequent in twins than in single- 
born infants. Passage of maternal microorganisms 
through the cervical os is responsible for most of these 
infections.? ° Many of the fetuses were directly killed by 
the infections, but a large proportion died of the com- 
plications of immaturity which resulted from infec- 
tion-initiated premature deliveries. The much higher 
rate of the fatal infections in twins than in singletons 
may be due in part to overdistention of the uterus in 
twins with consequent greater exposure of the fetal 
membranes at the cervical os to the bacterial flora of 
the vagina.* ' Poor nutrition may play an even larger 
role. In the United States such infections are most 
common in undernourished gestations and twins are 
usually more poorly nourished than singletons, par- 
ticularly in late gestation." '* In Addis Ababa, poor 
maternal nutrition during pregnancy commonly leads 
to a deficiency of antimicrobial activity in the amniotic 
fluid, which in turn permits bacteria to grow in the 
fluid and infect the fetus.*'!' ? This explains the higher 
rate of fatal infections in Addis Ababa.? 

The second most frequent cause of perinatal death 
in the U. S. twins was premature rupture of the mem- 
branes. Overdistention may explain some of these rup- 
tures, but a recent study found evidence that most such 
ruptures are the consequence of amniotic fluid in- 
fections.* In Addis Ababa a large proportion of the 
amniotic fluid infections involved bacteria of relatively 
low virulence. This may help explain the lower fre- 
quency of premature ruptures in that city because such 
bacteria seem less often involved in premature mem- 
brane ruptures than are more virulent bacteria. The 
more virulent bacteria may more often damage the tis- 
sues in the fetal membranes, thereby reducing their 
tensile strength and predisposing to rupture. 

There have been many clinical reports that death is 
more frequent in the second born than in the first born 
of twins.* ? The present study found only a statistically 
insignificant greater death rate in the second born. The 
small difference that was found was due to a greater 
frequency of intrapartum hypoxia in the second born, 
due either to placental infarcts or to unknown causes. 

Abruptio placentae proved to be an important cause 
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of perinatal deaths in twins in both the United States 
and Addis Ababa. Such abruptions have been claimed 
to affect mainly the second twin and to be due to the 
shearing effect of the decompression that follows the 
delivery of the first twin. In the present study, abruptio 
placentae was nearly as frequent a cause of death in the 
firstborn as in the second born of twins. It was also a 
frequent cause of premature delivery. In the United 
States about 20 per cent of abruptions that lead to 
perinatal deaths are due to cigarette smoking, which 
causes a selective necrosis of the decidua basalis at the 
margin of the placenta.^ No placental lesions were 
found to explain the frequent abruptions in Addis 
Ababa. However, the abruptions were strongly associ- 
ated with undernutrition and malnutrition in the 
poorest Ethiopian gravid women.'^ Nutrition may also 
play a role in some U. S. placental abruptions. Subop- 
timal maternal weight gain was common in a recently 
studied series of U. S. pregnancies that ended with fatal 
placental abruptions.'? Twins increase the nutritional 
requirements of pregnancy so the excess rate of fatal 
abruptions in both Ethiopian and U. S. twins provides 
some support for the view that inadequate nutrition 
may play a role in the genesis of the disorder. 

The greater perinatal mortality rate in monozygotic 
than in dizygotic twins was mainly due to the 
monovular twin transfusion syndrome and to an excess 
of amniotic fluid infections and congenital anomalies in 
the monozygotic twins. Monovular twinning might be 
considered a biologic accident and the events respon- 
sible for it may sometimes be teratogenic. Most, but not 
all, prior studies of congenital anomalies have found 
more anomalies in twins than in the single born.” The 
excess of amniotic fluid infections in monozygotic twins 
may be due to a higher frequency of unrecognized 
hydramnios in such gestations which overdistend the 
uterus, exposing more membranes at the cervical os to 
the bacterial flora of the vagina. Overt hydramnios is 
much more frequent in monozygotic than in dizygotic 
twin gestations due to mild forms of the monovular 
twin transfusion. syndrome which occur in many 
monozygotic twin pregnancies.* 

The present study documented several other well- 
known causes of the excessive perinatal mortality rate 
in twins, including umbilical cord accidents, birth 
trauma, and placenta previa.? Obstructed labor was a 
serious problem in Addis Ababa because many of the 
gravid women with abnormal presentations delayed 
seeking professional obstetric aid. 


The authors wish to acknowledge Professor William 
L. Harkness and Mr. Joseph B. Dixon, who performed 
most of the statistical analyses in the study. Informed 
consent was obtained for the study. 
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ultrasonography: A new technique 
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Boston, Massachusetts 


Continuous ultrasonic observation of needle placement for aspiration, biopsy, or catheter 
placement is a novel and specific use of phased array imaging. In the case of IUTx, 
catheter placement into the fetal peritoneal space is accomplished rapidly, with reduced risk 
of fetal trauma, and without exposure to ionizing radiation. Experience with 27 transfusions 
in 11 patients is presented. (AM. J. OBSTET. GYNECOL. 131: 273, 1978.) 


SUCCESSFUL intrauterine transfusion (IUTx) for 
erythroblastosis fetalis was reported by Liley in 1963. 
This form of therapy attempts to sustain fetal viability 
until gestation is sufficiently advanced for safe prema- 
ture delivery (32 or more weeks). 

While IUTx is an effective therapy, the procedure 
can be difficult and associated with significant fetal 
morbidity and death. 

IUTx is performed traditionally after radiographic 
localization, utilizing fluoroscopy ‘following amniog- 
raphy. Since this method involves radiation exposure 
on the average of | rad per transfusion,' and because it 
is used for localization of a needle puncture site rather 


than actual guidance of the needle into the fetus, an 


ultrasonic alternative was sought. 


Method 


Ultrasound imaging is performed with a commercial 
phased array sector scanning system (Varian V-3000). 
The transducer probe contains 32 closely packed 
rectangular elements in a cylindrical housing 2 cm. in 
diameter. Electronic beam steering is achieved by mi- 
croprocessor computer control of the excitation se- 
quence of elements resulting in an imaging rate of 30 
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frames per second, an 85 degree arc, and minimal line 
density of 1 line per degree arc at maximal depth view- 
ing (21 cm.). The system operates at 2.25 mHz with 
axial resolution of 1.5 mm. and lateral resolution of 
3 to 4 mm. There is variable linear to logarithmic sig- 
nal compression. The display is an ultrashort persis- 
tence type cathode ray tube with wide dynamic range 
(gray scale) capabilities. Recording is accomplished 
with continuous video tape segments or with static 
photographs. 

An initial ultrasound survey is performed with 
the subject in a supine or semirecumbent position. 
Warmed mineral oil is used as a coupling agent. After 
fetal lie is determined, the probe is stationed directly 
over the fetal abdomen, midway between the bladder 
and diaphragm, and oriented in a plane transverse to 
the long axis of the fetal spine (Fig. 1). The fetal spine 
serves asa useful landmark: when it is “6 o'clock" in the 
ultrasound image, the central ray will pass through the 
central portion of the anterior abdominal wall when 
the probe is perpendicular, and when it is at 3 or 9 
o'clock (lateral fetal position), the probe is angulated, 
relative to the maternal abdomen, until the ray is seen 
to pass anterior to the kidney. The probe contact point 
is the optimal site for needle puncture, and the probe 
position will govern the orientation of the needle for 
fetal paracentesis. The depth of the fetal abdominal 
wall is ascertained from the viewing screen or from a 
(Polaroid) photograph of a single image frame. 

Needle guidance is accomplished with a right-angle 
viewing method developed by one of the authors 
(J. C. B.) as a general needle aspiration and biopsy 
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MATERNAL ABDOMEN 


(CROSS SECTIONAL VIEW) 


ULTRASOUND IMAGE 
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VIEWING CE SITE 







FETAL SPINE NOW PROJECTS 
OPPOSITE THE CENTRAL RAY 


Fig. 1. Positioning of the probe. 


Table I. Results of IUTx in 11 patents 


Gest. age No. H ydrops at 
at first IUTx | of IUTx | first IUTXx 







Outcome 





l 23% 4 No A&W 
2 28 3 No A&W 
3 29% 2 No A&W 
4 26 3 No A&W 
5 28'% 2 Yes A&W 
6 30% 2 No A&W 
7 24% 4 No A&W 
8 27 Vo 2 No A&W 
9 24% 2 Yes Neonatal death 
10 25 2 Yes Intrauterine death 
11 25% 2 No Intrauterine death; 
fetal liver punc- 
tured 
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procedure. The line path along the maternal abdomen 
which defines the scan plane transverse to the fetal ab- 
domen is noted by the ultrasonographer, and the 
probe is moved along this line (maintaining an orienta- 
tion transverse to the fetal abdomen) until it is at—or 
close to— perpendicular to the projected, optimal 
needle path (Fig. 1). With the probe in this position, the 
scan plane will include both fetal abdomen and para- 
centesis needle throughout its course. Determination 
of fetal position and localization of the needle penetra- 
tion site and viewing portal are accomplished in 15 to 
30 seconds' survey time. 

When the viewing location has been determined, the 
puncture site IS cleansed, draped, and anesthetized lo- 
cally. Maternal sedation is unnecessary. A 15 gauge 
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Touhy needle (with length appropriate to the depth of 
the fetal abdomen within the uterus) is passed through 
the maternal abdominal and uterine wall. Ultrasound 
observation is continued as the needle is advanced to- 
ward the fetal abdomen, and when the projected path 
of the needle is aligned with the abdomen along an arc 
ventral to both fetal kidneys, the operator is signaled 
that it is a propitious moment to thrust the needle 
forward. 

The fetus is frequently in motion throughout the 
period of skin preparation and preliminary needle 
placement. The operator may elect to wait until there is 
a lull in movement or proceed during the active mo- 
tion. In either instance, the ultrasound image will re- 
veal the relative positions of the fetus and needle, 
so that paracentesis proceeds with direct visual guid- 
ance. When necessary, the transducer probe may be 
realigned in order to preserve a view transverse to the 
fetal abdomen and perpendicular to the course of the 
needle. 

When the fetal spine presents along the proposed 
course of the needle, the fetus may be induced to move 
by manual pressure on the maternal abdomen (before 
needle placement) or by gentle tapping on the fetal 
skin surface with the needle tip. After the needle has 
penetrated the fetal abdominal wall, the operator will 
first aspirate and then inject 5 c.c. of saline. With satis- 
factory placement, saline injection will be without resis- 
tance, and, in addition, microbubbles present in the 
saline serve as an ultrasonic contrast agent. Observa- 
tion of this microbubble pattern within the peritoneal 
space confirms appropriate needle placement. The 
syringe is detached, a 3 foot length of polyethylene 
tubing is advanced through the needle in a maneuver 
equivalent to the Seldinger method of angiography, 
and coiling of the catheter is observed during con- 
tinued ultrasound monitoring. The needle is with- 
drawn over the catheter, which is secured to the mater- 
nal abdomen with tape and surgical dressing materials. 
During and after needle placement, slight angulation 
of the probe toward the fetal thorax will provide a view 
of the fetal heart for monitoring purposes. Once the 
catheter has been secured, the subject may walk or be 
taken to a waiting area for the actual transfusion. Skin 
preparation, needle paracentesis, and catheter place- 
ment are accomplished, generally in less than 5 min- 
utes’ elapsed time. 


Comment 

Continuous ultrasound visualization of the target 
region and the needle throughout the fetal paracen- 
tesis (and fetal placement) eliminates any factor of 
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placement uncertainty. The risk of inducing fetal dam- 
age from entering structures other than the fetal ab- 
domen is reduced. 

The brevity of the ultrasound guided procedure is 
notable and stands in sharp contrast to the length of 
time typical for radiographic localization methods. 
Previously the procedure was often delayed or post- 
poned because of an unfavorable fetal position. Aver- 
age procedure times of 30 minutes were typical in over 
800 transfusions comprising the previous experience 
of one of the authors.” In addition, the elimination of 
any ionizing radiation exposure with the ultrasound 
method has previously been mentioned. 

A technique of ultrasound guidance with con- 
ventional (manually scanned) ultrasound imaging has 
been reported by Hobbins, Davis, and Webster.’ Be- 
cause of the slow writing speed of the TV scan conver- 
ter link, and because of the presence of a rigid scanning 
arm transducer mount, this method does not provide 
the capability of continuous monitoring during needle 
passage. Relatively inexpensive linear and cophased 
array systems have become commercially available re- 
cently and provide a continuous imaging capability, al- 
beit with lesser resolution and line density factors than 
the more complex and more expensive phased array 
approach. Cooperberg and Carpenter* have reported 
one intrauterine fetal transfusion guided with such a 
system. The practical difficulty with these array systems 
arises from the length of the probe, which may be 16 or 
more cm. along the skin contact surface. Since the 
paracentesis needle is a specular (mirrorlike) ultrasonic 
reflector, right-angle viewing is necessary for optimal 
demonstration, and this may be difficult to achieve 
without infringing upon the prepared skin surface re- 
gion. The relatively small probe size of the phased 
array system obviates this difficulty. In addition, since 
the probe contacts the maternal abdomen well away 
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from the needle puncture site, there is no need for 


sterilization or other preparation of the probe. 

During the past 6 months, 11 patients have been 
treated by this technique with a total of 27 transfusions. 
They were selected for transfusion on the basis of anti- 
body titer, previous history, and spectrophotometric 
analysis of amniotic fluid according to Liley's method. 
Fetal gestational age at the time pf the first transfusion 
ranged from 23 to 30 weeks, with nine of the fetuses 
being 28 weeks or less (Table I). There were two fetal 
deaths and one neonatal death in these 11 cases. The 
neotatal death occurred in an infant who was hydropic 
at 24 weeks. Two transfusions at 24 and 26 weeks did 
not reverse this process. Indicated termination at 98 
weeks produced a severely hydropic infant who sur- 
vived for 2 days. One of the fetal deaths was also in a 
fetus hydropic at 24 weeks. The second fetal death was 
recognized 12 hours after its second transfusion at 97 
weeks. At autopsy there was evidence of needle trauma 
to the liver. The remaining eight cases resulted in 
liveborn infants who were subsequently discharged 
from the hospital in good condition. 

Because of the effective simplicity and relative safety 
of IUTx guided with ultrasound, it is reasonable to 
assume that the fetal morbidity and mortality rates 
previously associated with the “blind” approach will be 
lessened significantly. Serial amniotic fluid bilirubin 
level must still be used as a guide to an appropriate 
time to begin therapy. 

We continue to see 10 to 15 new cases each year 
of severe erythroblastosis fetalis requiring antenatal 
treatment. In addition to eliminating the potential haz- 
ards of prenatal exposure to radiation, this technique 
should prove to be of significant help in improving our 
previous over-all success rate of approximately 50 per 
cent.” 
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Fetal movements associated with fetal heart rate 
accelerations and decelerations 


ILAN E. TIMOR-TRITSCH, M.D. 
LEROY J. BIERKER, M.D. 

IVAN ZADOR, M.Sc. 

ROGER H. HERTZ, M.D. 
MORTIMER G. ROSEN, M.D. 
Cleveland, Ohio 


In normal pregnant women, the relationship between the FHR and fetal movements (FM) 
was evaluated during 1,541 consecutive observed FM of at least 1 second’s duration. Two 
observed FHR changes were: (1) accelerations and (2) accelerations followed by 
decelerations. An acceleration in FHR was observed in association with 91.2 per cent of all 
EM of 1 to 3 seconds’ duration and with 99.8 per cent of FM of longer than 3 seconds 
duration. FM were associated with an acceleration followed by a deceleration 66.7 per cent 
of the time. FM lasting longer than 1 second and associated with neither accelerations nor 


decelerations were seen 1.8 per cent of the time. (AM. J. OBSTET. GYNECOL. 131: 276, 


1978.) 


THE NEONATAL survival rate is improving at lower 
birth weight categories. In order to improve neonatal 
statistics, there is a need for understanding normal 
fetal physiology prior to birth, so that when deviation 
from normal is detected, appropriate treatment by 
pregnancy termination or altered maternal care may 
take place. However, evaluation of fetal “health” prior 
to birth is still limited. It is our purpose in this article to 
add another small piece of information to the under- 
standing of fetal development and to demonstrate 
more clearly the links between fetal movements (FM) 
and the fetal heart rate (FHR). 

FM have been suggested for evaluating fetal "health" 
prior to birth." ? Similarly, in both the antepartum and 
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the intrapartum periods, FHR accelerations have been 
used to evaluate fetal well-being.? * The origins and the 
significance of these two types of fetal functional activ- 
ity (FM, FHR) remain speculative. 

In a recent paper, we described four different types 
of FM which could be observed in the antepartum non- 
laboring mother, and which could be identified with 
the use of a tocodynamometer.? In that same report, we 
described fetal heart accelerations associated with two 
types of FM (the rolling and simple movements). It is 
clear from that study that, instead of descriptive names 
such as "rolling" and "simple," the fetal movements 
may be characterized by their measured durations and 
their frequencies of occurrence. 

In this study, we will describe these heart- and 
movement-linked observations in normal pregnant pa- 
tients and show that there is both a fetal heart accelera- 
tion, as many have noted, and often a fetal heart rate 
deceleration following fetal movement. 

In this method for study a tocodynamometer is used. 
No intent is being made to measure all fetal activity. 
Rather, the question being asked is, if a fetal movement 
is recognized by abdominal monitoring what happens 
to the observed heart rate? | 


Materials and methods 


Twenty-three low-risk pregnant patients were stud- 
ied at Cleveland Metropolitan General Hospital. The 
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Fig. 1. A FM lasting more than 3 seconds is shown (dark line—tocodynamometer channel) associated 
with an acceleration followed by a deceleration of the FHR (paper speed is 2.5 mm. per second). 


gestational ages of the fetuses ranged between 24 and 
41 weeks. The patients were studied in a quiet room, 
lying in the semi-Fowler position, and approximately 2 
hours after eating. Each monitoring session lasted at 
least 60 minutes. 

The FHR was monitored with an abdominal fetal 
electrocardiogram (ECG) processor or a Doppler ul- 
trasound system. Movements were detected with a to- 
codynamometer placed on the maternal abdomen over 
the fetal small parts. Detections of FM by both the 
mother and an observer were indicated on a separate 
marker channel. Recordings were displayed on a 
Hewlett-Packard four-channel recorder. Details of 
these techniques have been reported earlier. 

The monitoring tracings were analyzed visually. 
FHR changes were evaluated only if associated with FM 
recorded by both (1) the tocodynamometer and (2) the 
mother and/or observer as indicated on the marker 
channel. 

Classification of FM. FM were (1) pen deflections 
with duration 73.0 seconds (Rolling Movement,* Fig. 
1); (2) pen deflections with duration between 1.0 and 
3.0 seconds (simple movement,* Fig. 2); (3) pen de- 
flections, the duration of which could not be accurately 
determined because of less than ideal tocodynamome- 
ter placement or artifacts from maternal movement 
(undefined movement). 

Movements occurring within 10 seconds of each 
other were considered a single movement. While 
movements of less than 1 second's duration were noted 
during the monitoring session, FHR changes associ- 
ated with this type of movement (the high-frequency 
movement?) are the subject of another study. 

FHR changes. These were defined as: (1) accelera- 
tion—an increase of the FHR at least 10 beats per 


*Rolling and simple movements were the terms used to 
characterize these activities as described in the earlier paper 
and not on real-time ultrasound monitoring. 


minute above the baseline; (2) deceleration—a de- 
crease of the FHR of at least 6 beats per minute below 
the baseline; (3) acceleration with deceleration—the 
deceleration is below the preceding FHR baseline and 
follows an acceleration associated with a movement. 
The baseline was defined as the average FHR in the 20 
seconds prior to each FM. 


Results 


A total of 115 tracings yielded 1,541 separate FM for 
study. The number of studies performed during each 
week of gestation are shown in Table I. Recordings at 
24, 26, and 27 weeks were carried out only once in each 
time interval and are included only as data of interest, 
since more data will have to be collected before any 
valid statements can be made. 

The results of our analysis of 1,541 FM with respect 
to FHR changes were: (1) An acceleration with decel- 
eration of the FHR was associated with 1,028 FM (66.7 
per cent). (2) An acceleration of the FHR with no sub- 
sequent deceleration was observed with 486 FM (31.5 
per cent). (3) No FHR change was noted with 27 FM 
(1.8 per cent); 25 of these 27 FM lasted less than 3 
seconds. (4) A deceleration alone of the FHR was noted 
to occur only with FM of less than 1 second's duration. 
FHR changes occurring with these extremely short 
movements (high-frequency FM) were not evaluated in 
this study. 

The remainder of the combinations of FM-associated 
FHR changes are listed in Table II. Table II shows the 
association of the acceleration and acceleration plus de- 
celeration with the three classifications of FM. If one 
looks only for acceleration of the FHR (with or without 
a following deceleration) in the presence of FM lasting 
at least 1 second or more, it was present 98.2 per cent 
of the time. The movements with duration of 1 to 3 
seconds are associated with an acceleration-containing 
pattern 91.2 per cent of the time. FM lasting longer 
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Fig. 2. A movement lasting 1 second (dark line—tocodynamometer channel) is associated with an 
acceleration of the FHR (paper speed is 2.5 mm. per second). 
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Acceleration with 
deceleration (%) 


Duration of 
fetal movement 


>3 sec. (n = 999) 73.8 
] and 3 sec. (n = 255) 44.1 
Undefined length (n = 287) 63.1 
All movements more than 1 66.7 


sec. (n = 1541) 


Table II. FHR patterns associated with fetal movement 















All acceleration 
containing patterns (Fo) 


Acceleration with 
no deceleration ( 96) 






26.0 99.8 
47.1 91.2 
36.9 100.0 
31.5 98.2 
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than 3 seconds are associated with at least an increase 
in the FHR 99.8 per cent of the time. 

The lag time between the onset of the FM and the 
FHR acceleration was measured in 46 well-defined FM. 
Two well-defined FM were selected from each of the 23 
patients in this study. The mean lag time from re- 
corded movement onset as seen in the paper tracing to 
the onset of the acceleration was 1.3 seconds (S.E. 0.2 
seconds and S.D. 1.2 seconds). In order to validate 
these results and to determine that the tocodynamome- 
ter detected the onset of the FM, we observed the re- 
lationship between movement and heart rate accelera- 
tions in the neonate with the same equipment. The 
configuration of the neonatal heart rate changes with 
movement was qualitatively similar to that of the fetus. 

Nine healthy neonates were monitored 12 to 24 
hours after birth. The mean lag time in the first four 
visible movements occurring after quiet sleep was 1.0 
seconds (S.E. = 0.12 seconds and S.D. = 0.7 seconds). 
The paired t test comparing the lag time derived from 
the group of fetal and neonatal movements showed 
that the times of onset of the accelerations are not 
significantly different (p > 0.1). 


Comment 


This study of 23 patients, who were without known 
pathology, was performed between 24 and 41 weeks 
gestation. The majority of the data were collected after 
30 weeks. As noted earlier, data prior to 30 weeks 
occur with such low frequency of observations that they 
must be looked at as anecdotal at this time. 

All the monitoring of movement was conducted with 
a noninvasive technique (i.e, the use of the toco- 
dynamometer placed on the maternal abdomen). No 
attempt is being made to state that all possible FM were 
recorded, as movement may take place and yet not be 
recognized with this methodology. 

It is apparent from this visual assessment of the data 
that the acceleration of the FHR appears to occur at or 
near the onset of the FM. This lag time is confirmed by 
our neonatal studies. The nearly synchronous onset of 
FM and the observed acceleration suggests a coordi- 
nated control of both these functions. Presumably this 
control resides in the brain. 

In support of the concept of brain coordination of 
these physiologic variables, Hoff and Green* demon- 
strated an increase in the heart rate and blood pressure 
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Fig. 3. Almost 2 minutes of monitoring. The patient indicates the subjective feeling of a group of 
three movements on the marker channel (arrows) (paper speed is 2.5 mm. per second). 


in monkeys and cats when the motor cortex was stimu- 
lated. In another study,’ they observed that stimulation 
of specific motor areas caused vasodilatation in the 
skeletal muscles. Thus, the cortical nerve cells associ- 
ated with motor function and those cells associated with 
cardiovascular function were anatomically in close 
proximity. In these studies the cortical control of mus- 
cular activity and the associated increase in heart rate 
and blood pressure were explained on the basis of 
signal irradiation from the motor to the adjacent “car- 
diovascular” neurons. 

Similar observations were made by Delgado,’ who 
demonstrated that selective stimulation or destruction 
of specific cortical, as well as hypothalamic areas in the 
dog, could induce or inhibit the appearance of exer- 
tion-associated acceleration of the heart rate and the 
associated increase in the systolic blood pressure. 

In this study, decelerations following accelerations 
were quite common and were noted to follow 66.7 per 
cent of the FHR accelerations. It also appears that if the 
duration of the FM increases to 3 seconds (or longer), 
correlation of acceleration with deceleration increases 
from 44.1 to 73.8 per cent. The amplitude of the decel- 
erations was usually less than the amplitude of the ac- 
celerations. 

Williams and associates? showed that stimulation of 


the hypothalamus caused an increase in the blood 
pressure and the heart rate of fetal lambs. The 
initial increase in the heart rate was followed by a small 
deceleration. These investigators felt that the decelera- 
tion was due to stimulation of the baroreceptors in the 
carotid sinus. The responses of the blood pressure and 
heart rate were blocked by alpha-adrenergic blockade 
(phenoxybenzamine). It appears that the stimuli origi- 
nate from baroreceptors and are mediated through the 
carotid sinus nerves as the afferent pathway, and 
through the vagus as the effector nerve. In fetal lambs, 
transection of the carotid nerves and stripping the 
aorta abolished the deceleration following an increase 
in the systemic pressure. The integrity of the vagus 
nerve is essential for this response. Stimulation of the 
vagus alone will result in deceleration in the heart rate. 
Successive FM occurring within 30 seconds of each 
other are often associated with a prolonged accelera- 
tion pattern. During the time when a deceleration 
would likely occur, a subsequent movement results in a 
continuing acceleration of the FHR. In this case, the 
heart rate deceleration follows the last FM (see F ig. 3). 
From these studies, it is clear that both accelerations 
and decelerations of the FHR may occur in association 
with fetal movements which last longer than 1 second 
in time and in the presence of a normal pregnancy 
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situation. We may state that if a fetal movement lasts 
longer than 3 seconds, it is associated with a FHE accel- 
J 


of physiologic fetal heart rate behavior prior to birth 
may provide a further basis for studying the fetus in 
| potentially pathologic situations. 
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A technique for the direct observation of the 


unanesthetized fetal sheep 


JOHN E. MALONEY, Pu.D 
JOHN BAIRD 

VOJTA BRODECKY 

JAN DIXON 


Melbourne, Victoria, Australia 


A method is described for the chronic implantation of a lucite window in the uterus of a 
pregnant ewe which allows direct access to the amniotic fluid compartment in the 
unanesthetized state. The window can be directly connected to an extrauterine viewing 
compartment allowing repeated observations and measurements of physiologic function. 
The compartment also provides an easy method of changing the fetal environment. 


(AM. J. OBSTET. GYNECOL. 131: 281, 1978.) 


IN RECENT YEARS there has been a considerable ad- 
vance in fetal physiology with the advent of techniques 
which enable measurements on chronic unanesthetized 
fetal sheep in utero. These techniques have led to the 
discovery that the fetal respiratory system is active in 
utero"? and that the heart is under the control of 
the autonomic nervous system over the last period of 
gestation." ® 7 Progress in other areas of fetal physi- 
ology has also been enhanced by the use of techniques 
involving the chronic implantation of catheters and 
transducers. 

Attempts to extend these measurements backward 
toward the middle half of gestation have met with var- 
ied success, due primarily to the friability of the tissue 
and the difficulty of maintaining catheters and trans- 
ducers patent and in place. This article describes the 
development of a technique which enables repeated 
measurements on young fetuses after they have been 
placed into an extrauterine compartment connected 
directly to the amniotic fluid cavity. F ollowing the mea- 
surements and observations the fetus may be returned 
to the maternal uterus for some days, after which the 
whole process may be repeated. The technique has the 


From the Developmental Biology Research Unit, The 
Baker Medical Research Institute. 


Received for publication June 29, 1977. 
Accepted August 30, 1977. 


Reprint requests: Dr. J. E. Maloney, Head, 
Developmental Biology Research Unit, Monash University 
Department of Paediatrics, Queen Victoria Medical 
Centre, Lonsdale St., Melbourne, V. ictoria, Australia. 


0002-9378/78/03131-0281$00.50/0 © 1978 The C. V. Mosby Co. 


advantage that the young fetus can be directly observed 
and manipulated. 


Materials and methods 


The operative procedures for the chronic instru- 
mentation of fetal sheep in this laboratory have been 
reported before? * and will be briefly outlined as they 
apply to the implantation of the uterine window. Fol- 
lowing overnight fasting the pregnant ewe is lightly 


anesthetized with 5 per cent thiopentone sodium. 


(Intraval) and following intubation is maintained on a 
halothane-oxygen mixture (1 to 2 per cent halothane). 
With standard sterile surgical procedures a midline ab- 
dominal incision approximately 19 cm. long is made 
through the skin and the anterior abdominal wall 
caudal to the umbilicus. 

The first section of the uterine window (Section A, 
Figs. 1 and 2) is centrally placed on the abdomen so 
that the incision runs along a major diameter of the 
window and is then sutured onto the su perficial surface 
of the abdominal wall. For this purpose the sutures are 
placed through the abdominal wall and the small holes 
drilled into the perimeter of the lucite ring (Section A, 
Fig. 2, a). Care must be taken during the procedure to 
avoid the attachment of the omentum and abdominal 
viscera to the suture line. Once this section of the op- 
eration is complete the uterus is then exposed through 
the incision and center of the ring and the pregnant 
horn manipulated until it is apposed to the free edges 
of the abdominal wall. A uterine incision is made ap- 
proximately 10 to 12 cm. long and the free edges of the 
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Fig. 1. A schematic diagram of the unanesthetised fetal sheep showing the lucite window and its 
sections in place and the uterus sutured to the anterior abdominal wall. 


Table I. Summary data on the fetal lambs used ir 
the uterine window experiments showing the 
gestational age at operation, the survival, and the 
postulated cause of death 


Gestational age Survival 
at operation (days) 








Cause of death 


1/75 89 18 Premature labo- 
1/76 70 14 Cord compression 
2/76 72 8 Cord compressien 
3/76 81 23 Premature labor 
4/76 98 25 Infection 

5/76 99 32 Infection 

6/76 84 18 Infection 

7/76 91 17 Placental rupture 


E —  — M —— 


uterine wall with the membranes are sutured directly to 
the free edges of the abdominal wall. The success of 
this operation depends on the integrity of the two su- 
ture lines just described. Finally, a purse-string suture 
is made around the skin incision and tied about :he 
flange (b) of Section A (Figs. 1 and 2). The window can 
be finally assembled with Sections B and C being con- 
secutively screwed into place (c-d and e-f ) onto Section 
A. Upon completion of these procedures the amniotic 
fluid compartment may be replenished with synthetic 
amniotic fluid or normal saline through the plug in 
Section C. Section C is designed as a dome to keep the 
suture lines separated and to slightly protrude into tàe 


uterus. The ewe is allowed to recover from the anes- 
thesia and at least 72 hours are allowed to elapse before 
the first period of observation. All animals are main- 
tained under antibiotic cover consisting of 2 ml. of 
Streptopen containing 0.25 Gm. of procaine penicillin 
and 0.25 Gm. of dihydrostreptomycin per milliliter 
given daily for 9 days, beginning 2 days prior to the 
operation. After this, Triplopen (fortified benthamine 
and procaine penicillin) is administered every fourth 
day. 

For observation, the window is connected to an ex- 
trauterine viewing compartment as illustrated in Figs. 
3. 4, and 5. Fig. 3 shows the fetus in a simple compart- 
ment attached to the window with the fluid surface in 
the compartment at atmospheric pressure. In Figs. 4 
and 5 a closed viewing compartment is shown which, 
on connection to the implanted window, may be fluid 
filled, pressurized, and operated in a closed circuit, 
minimizing the risk of infection. The pressurized sys- 
tem enables the uterus to be maintained at constant 
volume. In this system the pregnant ewe with the im- 
planted window is cradled and placed into the upper 
portion of the trolley shown in Fig. 5. Through an 
open section in the base of the upper platform of the 
trolley the peripheral flange centered about (g) of Sec- 
tion B (Fig. 2) is screwed onto the peripheral boundary 
of the port A. Synthetic amniotic fluid or normal saline 
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SECTION C 


Fig. 2. The sections of the lucite window showin 
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Hrs PLUG 


g the photographs in plan and drawings in eleva- 


tion. Section 4 is sutured to the abdominal wall and Sections B and C are consecutively attached to 


Section A. 


is then pumped into compartment 1 (Fig. 4) and con- 
tinuously recirculated via a heat exchange and filter 
(not shown) from inlet to outlet. Gloves may be placed 
in any of the four glove ports, allowing direct manipu- 
lation of the fetus, otherwise the ports may be sealed 
with lucite plates. Once the compartment has been 
flooded and the temperature is stable at 39? C., Section 
C of the window (Fig. 2) may be removed, thus estab- 
lishing a direct connection between the viewing com- 
partment and the amniotic fluid sac. The fetus is then 
gently manipulated into the compartment and under 
direct observation instrumented for a series of mea- 
surements. When the observation period has been 
completed the reverse procedure takes place and the 
fetus is manipulated back into the amniotic fluid sac. 
Section C (Fig. 2) of the window is replaced and com- 
partment / is drained. The window is then discon- 
nected from the viewing chamber and the unanes- 
thetized ewe is uncradled. 

It will be noticed in Fig. 4 that a second smaller com- 
partment adjoins the viewing section. This area may be 
independently flooded and drained, allowing sterile 
instruments and transducers to be loaded from outside 
into the main area through hatches 4 and B. The 
complete system is shown in Fig. 5, with pump and 
heater controls on the end of the trolley and a gauge 


indicating the hydrostatic pressure in the viewing com- 
partment when flooded. 


Results 


This technique has been applied to eight pregnant 
ewes of gestational ages at operation between 70 and 90 
days (term, 147 days). Individual ages at operation 
and survival in days are given in Table I. These prep- 
arations survived between 8 and 32 days, with a mean 
survival time of 19.4 + 2.6 days. Since this series of 
experiments was designed primarily to develop a prep- 
aration in which the fetus “in quasiutero" could be 
observed and manipulated, this paper reports only on 
these techniques. These fetuses were extremely mobile 
and easy to instrument noninvasively with bilateral 
ECG and ultrasonic measuring devices. Breathing and 
sucking reflexes were apparent in all fetuses and they 
became extremely mobile from time to time. Modest 
increases in temperature of the surrou nding fluid of 1° 
C. produced obvious rapid br 'athing. movements. 
Table I also includes the postulated cause of death. 
Despite the manipulation of the uterus, its surgery, and 
the fact that foreign materials were in contact with the 
amniotic fluid, only two animals went into premature 
labor. Cord compression was a manipulation problem 
during re-entry of the fetus and accounted for a 
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Fig. 3. A photograph of a simplified viewmg compartment attached to the uterine window. The fetus 
is seen moving in the fluid of the compartment and the umbilical cord returning to the uterus. 
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COMPARTMENT 2. OUTLET COMPARTMENT 1. 





Fig. 4. A photograph of the compartment viewing system which establishes a closed connected 
system with the amniotic fluid within the uterus. The extrauterine compartment may be slightly 
pressurized, preventing uterine collapse. Compartment 2 provides a system whereby instruments 
and measuring devices can be passed in and out of the main Compartment 1. Compartment 2 can be 
filled and drained independently of Compartment 1. 
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Fig. 5. The total system mounted in its trolley with a buffer 
tank at the base of the trolley and controls for pumping speed, 
temperature, and pressure shown at the end. The ewe is cra- 
dled on the shelf immediately above the viewing tank and the 
window protrudes to lock into port A (Fig. 4) of the tank. 
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further two deaths, infection for three, and placential 
rupture for the final death. Despite these problems, the 
average survival time in this initial series of 19.4 days 
provides adequate time for repeated observation and 
measurement of the fetus in the extrauterine com- 
partment. 


Comment 


While it seemed unlikely that' the uterine window 
technique would succeed, the ability to directly observe 
and manipulate the fetus provided the stimulus for the 
development of this technique. The longevity of the 
preparation in these initial experiments is adequate for 
repeated observations. The technique provides the 
ability to monitor and directly observe a normal fetus in 
an artificial uterine environment and will enable the 
study of a wide variety of environmental and other 
stimuli on fetal growth and development. Any tran- 
sient impairment of the circulation is directly observa- 
ble by the response of the umbilical vessels, which nor- 
mally exhibit a strong and even pulsation. The closed 
fetal environment means that observations can be 
made in a "clean" room and thus do not require sterile 
surroundings. In our experiments sterile normal saline 
is used as the circulating fluid and the total system is 
cold-sterilized in Cidex (2 per cent glutaraldehyde, ac- 
tivator 0.3 per cent, activated diadehyde). 


We gratefully acknowledge the skilled assistance and 
technical help of Miss M. Bebbington, Miss J. Ness, Mr. 
5. Mitchell, Mr. C. Allen, Mr. A. Lowler, and Mr. R. J. 
Smith 
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The influence of maternal psychological stress on the fetus 


HISAYO O. MORISHIMA, M.D., PH.D. 


HILDA PEDERSEN, M.D. 
MIECZYSLAW FINSTER, M.D. 
New York, Ned York 


The effects of maternal agitation, induced by 2xposure to bright light, upon fetal well-being 
were studied in pregnant rhesus monkeys at 139 to 148 days of gestation. Fetuses were 
classified as “healthy” or “asphyxiated” according to their initial acid-base state. Following 
variable periods of maternal excitement, a decrease in heart rate and arterial oxygenation 
was seen in all fetuses. Recovery occurred more rapidly in the healthy group, after 
maternal sedation was achieved, either by removing the stimulus or by additional 
administration of pentobarbital, 5 to 20 mg. invravenously. The beneficial effects of maternal 
sedation on the fetus have thus been demonstrated. (AM. J. OBSTET. GYNECOL. 131: 286, 


1978.) 


THE EFFECTS of obstetric anesthesia on the fetus have 
been extensively studied. However, little is known 
about the possible adverse influence of materaal ex- 
citability and pain associated with labor and delivery. 
Data obtained in the pregnant rhesus monkey end ba- 
boon suggest that maternal stress may be deleterious to 
the fetus.!~* For example, a marked decrease in arterial 
oxygenation occurred in severely asphyxiated fetuses 
as a result of a relatively mild degree of maternel anxi- 
ety. Fetal condition improved following adminisration 
of a large dose of barbiturate to the mother.* In an- 
other study, involving pregnant mice, fetal dezth has 
been attributed to chronic stress (anxiety after condi- 
tioning to electric shock to paws), which probably 
resulted in hyperactivity of the sympathetic nervous 
system in the mother, and critical reduction of utero- 
placental blood flow. The fetal mortality rate was re- 
duced when the mother had been deprived of the pri- 
mary source of catecholamines by adrenalectomy.* 
This result is not surprising since administramon of 
catecholamines to the mother produces fetal asohyxia 
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through uterine vasoconstriction and hyperactivity.’ 
Furthermore, it is well known in veterinary medicine 
that the incidence of abortion in rhesus monkeys is 
extremely high during international shipment; it de- 
creases once the animals are settled in their new en- 
vironment.!? 

The present study, using rhesus monkeys, is a part of 
our continuing investigation on the influence of ma- 
ternal psychological stress on both normal and as- 
phyxiated fetuses, and the possible benefits of maternal 
sedation and analgesia. 


Material and methods 


Nine pregnant rhesus monkeys (Macaca mulatta) at 
139 to 148 days of gestation (term 168 days) were used. 
The animals were premedicated with an intramuscular 
injection of phencyclidine hydrocholoride,* 1 mg. per 
kilogram, 60 minutes prior to induction of general 
anesthesia, details of which have been described previ- 
ously.! At hysterotomy, catheters were placed into the 
fetal carotid artery and jugular vein, or femoral artery 
and vein, and into the amniotic cavity. In three fetuses, 
both femoral arteries were catheterized. The fetus was 
then returned to the uterus and the lost amniotic fluid 
replaced with warm saline before abdominal closure. 
Catheters were also inserted into a hindlimb vein and 
femoral artery in the mother. Postoperatively, the ani- 
mal was placed in a left recumbent position, its face 
covered with a towel. The room was kept as quiet as 
possible. All animals were fully awake 5 to 30 minutes 


*Sernylan, Parke-Davis and Company, Detroit, Michigan. 
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Fig. 1. Mean arterial pressure and heart rate of diner. and fetus before, during, and after excite- 
ment. Vertical bars indicate standard error of means. * — Totditgily significant. 
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Fig. 2. Mean (+S.E.) fetal pHa and Sa, in the healthy and asphyxiated gr oups s before, during and 


after maternal excitement. * — Statistically significant. 


following removal of endotracheal tube but lying | 


quietly under the cover. Maternal colonic temperature 
was maintained at approximately 38? C. by heat from 
an infra-red lamp and water-circulating pad. Arterial 
pressure and heart rate of the mother and fetus, as well 
as intra-amniotic pressure, were recorded continuously 


on a polygraph. Blood samples were withdrawn from 
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E 


pts x 
>< ¥ ‘ 
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“s Ld 


$ arterial catheters of otber and fetus periodically 
. throughout the observation period, for determination 


of pH, Pco,, and Pos, with Radiometer microelec- 
trodes. The base deficit was calculated by means of the 
Radiometer blood gas calculator. 

Maternal restlessness was induced on 19 occasions 


. (repeated in some animals) by removing the towel and 
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Fig. 3. Record of intra-amniotic pressure. fetal arterial blood pressure and heart rate, and maternal 
arterial pressure (Exp. No.463). Note tha: maternal restlessness ceased immediately after her face 


was covered. 


Table I. Acid-base and blood gas values in healthy 
and asphyxiated fetuses 







Asphyxiated 
fetus (N =) 


pHa 7.34 + 0.018. 7.25 + 0.025** 
Paco, (torr) | 36 +24 48 + 1.9% 
Base deficit (mEq/L) 45 +0.53 10.5 + 1.32% 
Pao, (torr) 99 +27 96 + 3.9 
Sao, (%) 79. +33 45 +6.1* 





*P < 0.01, **P < 0.02. Values are mean + S.E. 


exposing the animal's face directly to bright light. All 
mothers raised their heads and struggled, which ne- 
cessitated restraints. The maternal exposure to light 
varied from 5 to 50 minutes (mean 16 + 3 minutes), 
depending on the time of onset and severity of fetal 
distress. Covering the face again was adequate to re- 


store calm in 11 instances, but in the remaining eight, 


intravenous administration of sodium pentobarbital, 5 
to 20 mg. was necessary. 

In 13 experiments (healthy group) mean fetal pHa 
was above 7.30 preceding the experiment, wherea: in 
the other six it was below 7.27, indicating some degree 
of fetal acidosis. Table I demonstrates initial acid-base 
and blood gas values in both groups. 

For purposes of statistical evaluation, the paired t test 
was used to compare changes within any one group of 
fetuses, each fetus serving as its own control. In adci- 


tion, Student's t test was used to compare results be- 
tween groups; P < 0.05 was considered significant. 


Results 


A total of 19 observations were made on nine ani- 
mals. Following the operative procedure, uterine con- 
tractions commenced spontaneously in all but one 
animal, with a mean activity of 90 + 20.5 (S.E.) Mon- 
tevideo Units (MVU). During restlessness the uterine 
activity increased significantly to 151 + 22.9 MVU 
(P< 0.05) and decreased to 77 + 22.4 when the 
mother became quiescent. 

Mean arterial pressure and heart rate of mothers 
and fetuses are depicted in Fig. 1. During agitation 
mean maternal arterial pressure and heart rate rose 
significantly from the control values of 96 + 1.8 torr 
and 194 + 7.6 beats per minute to 116 + 5.4 torr 
(P < 0.01), and 217 + 7.1 beats per minute (P < 0.05), 
respectively. Acceleration of maternal heart rate was 
accompanied by arrhythmia in 14 instances. These 
changes returned toward control values immediately 
after cessation of restlessness. Mean arterial blood 
pressures in healthy and asphyxiated fetuses were simi- 
lar and remained constant during the period of obser- 
vation. A significant fall in heart rate occurred, from 


198 + 4.9 to 156 + 1.39 beats per minute (P < 0.02) in 


the healthy fetuses and from 188 + 6.3 to 147 + 13.1 
beats per minute in the asphyxiated ones, three of 
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Fig. 4. Record of intra-amniotic pressure, fetal arterial blood pressure and heart rate, and maternal 
arterial pressure (Exp. No.436). Note that maternal agitation did not cease until after intravenous 


administration of pentobarbital. 


which demonstrated late decelerations during mater- 
nal apprehension. The fetal heart rate returned to 
prestress values within 1 to 15 minutes (average 4.6 
minutes) after the mothers became quiet in the healthy 
group, and 1 to 25 minutes (average 10.3 minutes) in 
the asphyxiated group. 

Maternal acid-base and blood gas values remained 
essentially unchanged during the entire experiment. 
Fetal pHa and Sao, tended to decrease during maternal 
agitation (Fig. 2). Arterial oxygenation fell significantly 
in both groups (P « 0.05) and returned toward control 
levels after maternal agitation subsided. In the healthy 
group, mean Paco, rose to 39 + 2.7 torr only; in the 
asphyxiated fetuses there was a significant rise to 
62 + 1.4 torr (P < 0.02). Mean base deficit tended to 
increase during stress, but not significantly. 

Two typical records involving nonasphyxiated fe- 
tuses are shown in Figs. 3 and 4. Signs of fetal distress, 
apparent in Fig. 3 during maternal struggling, sub- 
sided once the mother's face was covered. Fetal acid- 
base values 5 minutes before maternal stimulation 
were: pHa, 7.43, Paco, 35 torr, Pao, 27 torr, Sao, 74 per 
cent, and base deficit, 0.5 mEq per liter. Within 1 min- 
ute following the uncovering of her face, the mother 
began to struggle. Her arterial pressure rose from the 
prestress value of 135/85 to 170/100 torr. This was 
accompanied by increase in uterine activity. The fetal 
heart rate decreased from 180 to 90 beats per minute 


and Sao, declined to 45 per cent within 6 minutes. Re- 
covery, which was associated with gasping movements 
(as indicated in the fetal blood pressure tracing), began 
almost immediately after maternal agitation ceased. 

The need for additional maternal sedation with bar- 
biturate is demonstrated in Fig. 4. The fetus was in 
good condition, with pHa of 7.38, Paco, 37 torr, Pao, 29 
torr, and Sao, 71 per cent, and base deficit, 3.0 mEq per 
liter, during the control period. With the onset of ma- 
ternal excitement severe fetal bradycardia occurred, 
the rate dropping from 210 to less than 30 beats per 
minute. Agitation ceased only following intravenous 
administration of pentobarbital 20 mg. The fetal heart 
rate recovered slowly, again accompanied by gasping. 
A fetal blood sample obtained during gasping had a 
pHa of 7.32 and Sao, of 51 per cent. Fetal recovery was 
practically complete. 


Comment 


In this study the pregnant monkey was deliberately 
exposed to stress by means of bright light shining in 
her face. Prior to the application of this stimulus, the 


animal was quiescent and in most cases (13 out of 19) 


the fetus was in good condition, with a pHa above 7.30. 
In the period of agitation, significant elevation in ma- 
ternal arterial blood pressure and heart rate occurred, 
probably through an increase in sympathetic activity. 
The tachycardia was accompanied by arrhythmias in 
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the majority of mothers. Uterine activity also increased 
in most instances. Fetal bradycardia and decreased 
arterial oxygenation were noted in both healthy and 
asphyxiated fetuses. All fetuses recovered (although 
more slowly in the asphyxiated group) probably be- 
cause maternal agitation was terminated shortly after 
fetal distress became manifest. 

Fetal deterioration associated with maternal agitation 
undoubtedly resulted from an increase in uterine ac- 
tivity and an impairment of uteroplacental circu ation. 
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Our current investigation, involving pregnant baboons, 
indicates that maternal pain or fear results in decreased 
uterine blood flow.? It can be concluded, therefore, 
that maternal hyperexcitability represents hazard to 
the fetus. In this study, regardless of initial status of the 
fetus, maternal sedation, achieved by removing the 
stimulus alone, or by additional administration of clini- 
cally acceptable doses of pentobarbital, led to im- 
provement in fetal condition in all instances. 
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52 VANDERBILT AVENUE NEW YORK, NEW YORK 10017 


Outsjde the U.S.A. and Canada: 


ELSEVIER/NORTH-HOLLAND BIOMEDICAL PRESS 


Important data on acute cystitis pain: 


In 87% of patients studied 


(303 of 349),Azo Gantanol 
reduced pain and/or burning 
within 24 hours’ 


A controlled, multicenter study was conducted which 
assessed the efficacy of Azo Gantanol in relieving the 
pain and/or burning associated with acute urinary tract 
infection. Included in the study were patients above 
the age of 12 with these symptoms plus at least 
100,000 colonies per ml of a sulfonamide-sensitive 
organism, usually E. coli, as demonstrated by clean- 
catch culture and sensitivity tests. 

The result: In 87% (303 of 349) of the patients 
whose initial symptoms were rated “moderate to 
severe,” therapy with Azo Gantanol resulted in 
improvement to a “mild to moderate” category 

within 24 hours. * 

Azo Gantanol combines fast symptomatic relief with 
effective antibacterial action. As the study shows, the 
analgesic phenazopyridine ("Azo") rapidly relieves 
pain and burning, while the antibacterial sul*ameth- 
oxazole (“Gantanol”) achieves therapeutic blood and 
urine levels from 2 to 3 hours after the initia! 2-Gm 
dose. Appropriate antibacterial therapy consists of up 
to 3 days with Azo Gantanol followed by 11 days with 
Gantanol. Patients should maintain adequate fluid 
intake to prevent crystalluria and stone formetion. 


*Data on file, Hoffmann-La Roche Inc., Nutley, New Jersey 07110 


Fast pain relief plus effective antibacterial actio 
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ach tablet contains 0.5 Gm sulfamethoxazole and 100 mg phenazopyridine HCI. 


or for 
he pain the pathogens 


Please see next page for a summary of product information. 
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AzoGantano 


Each tablet contains 0.5 Gm sulfamethoxazole and 
100 mg phenazopyridine HCI. 


for for 
the pain the pathogens 


Before prescribing, please consult complete prod- 
uct information, a summary of which follows: 
Indications: In adults, urinary tract infections 
complicated by pain (primarily pyelonephritis, 
pyelitis and cystitis) due to susceptible organisms 
(usually E. coli, Klebsiella-Aerobacter, Staphylo- 
coccus aureus, Proteus mirabilis, and, less fre- 
quently, Proteus vulgaris) in the absence of 
obstructive uropathy or foreign bodies. Note: Care- 
fully coordinate in vitro sulfonamide sensitivity 
tests with bacteriologic and clinical response; add 
aminobenzoic acid to follow-up culture media. The 
increasing frequency of resistant organisms limits 
the usefulness of antibacterials including sul- 
fonamides. Measure sulfonamide blood levels as 
variations may occur; 20 mg/100 ml should be 
maximum total level. 

Contraindications: Children below age 12; sul- 
fonamide hypersensitivity; pregnancy at term and 
during nursing period; because Azo Gantanol con- 
tains phenazopyridine hydrochloride it is contrain- 
dicated in glomerulonephritis, severe hepatitis, 
uremia, and pyelonephritis of pregnancy with G.I. 
disturbances. 

Warnings: Safety during pregnancy not established. 
Deaths from hypersensitivity reactions, agranulocy- 
tosis, aplastic anemia and other blood dyscrasias 
have been reported and early clinical signs (sore 
throat, fever, pallor, purpura or jaundice) may in- 
dicate serious blood disorders. Frequent CBC and 
urinalysis with microscopic examination are rec- 
ommended during sulfonamide therapy. 
Precautions: Use cautiously in patients with im- 
paired renal or hepatic function, severe allergy, 
bronchial asthma; in glucose-6-phosphate 
dehydrogenase-deficient individuals in whom 
dose-related hemolysis may occur. Maintain 
adequate fluid intake to prevent crystalluria and 
stone formation. 

Adverse Reactions: B/ood dyscrasias -(agran- 
ulocytosis, aplastic anemia, thrombocytopenia, 
leukopenia, hemolytic anemia, purpura, hypopro- 
thrombinemia and methemoglobinemia); allergic 
reactions (erythema multiforme, skin eruptions, 
Stevens-Johnson syndrome, epidermal necrolysis, 
urticaria, serum sickness, pruritus, exfoliative 
dermatitis, anaphylactoid reactions, periorbital 
edema, conjunctival and scleral injection, photo- 
sensitization, arthralgia and allergic myocarditis); 
G.I. reactions (nausea, emesis, abdominal pains, 
hepatitis, diarrhea, anorexia, pancreatitis and 
stomatitis); CNS reactions (headache, peripheral 
neuritis, mental depression, convulsions, ataxia, 
hallucinations, tinnitus, vertigo and insomnia); 
miscellaneous reactions (drug fever, chills, toxic 
nephrosis with oliguria and anuria, periarteritis 
nodosa and L. E. phenomenon). Due to certain 
chemical similarities with some goitrogens, di- 
uretics (acetazolamide, thiazides) and oral hypo- 
glycemic agents, sulfonamides have caused rare 
instances of goiter production, diuresis and hypo- 
glycemia. Cross-sensitivity with these agents may 
exist. 

Dosage: Azo Gantanol is intended for the acute, 
painful phase of urinary tract infections. Usual 
adult dosage: 2 Gm (4 tabs) initially, then 1 Gm 
(2 tabs) B.I.D. for up to 3 days. If pain persists, 
causes other than infection should be sought. 
After relief of pain has been obtained, continued 
treatment with Gantanol (sulfamethoxazole) may 
be considered. 

NOTE: Patients should be told that the orange-red 
dye (phenazopyridine HCI) will color the urine. 
Supplied: Tablets, red, film-coated, each contain- 
ing 0.5 Gm sulfamethoxazole and 100 mg 
phenazopyridine HCl—bottles of 100 and 500. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/924.) 


O NEW SIZE (8!4" x 11") 3 cases/year 
O OLD SIZE (714" x 1042") copies prior to 1975 
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because osteoporotic 


bone loss' can lead to pain... 
muscle contracture... 
and other sequelae 


PAIN: 
THE FIRST STEP IN A LONG 
PROGRESSION. 


Postmencpausal bone loss typically 
progresses from "silent" symptoms to 
more obvious signs. Significant loss 
of bone tissue eventually produces 
thinned, weakened vertebrae that, in 
weight-bearing areas, may cause low 
back pain. typically nonradiating in 
nature. 


THE SPINE: 
A LONG-TERM TARGET. 


It is not uncommon for these osteo- 
porotic changes to lead to loss of 
height, with accentuated spinal curva- 
ture. In more advanced cases, the 
vertebrae may exhibit signs of 

. biconcavty, collapse, and wedging. 





THE YOUNGER HYSTERECTOMY/ 
OOPHORECTOMY PATIENT— 
A PARTICULARLY VULNERABLE 
CANDIDATE. 
With the prospect of prolonged estro- 
gen deprvation and its consequences, 
the younger woman whose uterus 
and ovares have been removed runs 
the greater risk of developing extensive 
loss of bone mass. But even if the ova- 
| ries are conserved at the time of hys- 
terectomy, the eventual onset of natural 
menopause may lead to symptoms of 
bone loss requiring treatment. 





*Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. See 
Prescribing Information. 








effective replacement 
therapy should retard 
progression... | 
promote 

good management 


Recent findings indicate that the rate of 
bone loss in postmenopausal women is not 
correlated with age but with time after 
menopause, and that estrogen replace- 
ment therapy significantly retards bone 
loss. This holds true for both the natural 
and the artificially induced menopause. 
PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.), in conjunction with other 
standard measures (such as diet, calcium, 
and physiotherapy), can often play a sig- 
nificant role in retarding the loss of bone 
mass and minimizing such sequelae as 
pain, loss of height, and kyphosis. 


1/ The cyclic administration of 0.625 mg 
or 1.25 mg of PREMARIN daily is recom- 
mended to control progression. 


2/ PREMARIN should be administered 
cyclically even in the hysterectomized 
patient. Follow-up is indicated to determine 
a continuing need. 


* Conjugated Estrogens Tablets have been evaluated as prob- 
ably effective for postmenopausal osteoporosis. See Pre- 
scribing Information. 


for those women 
who should have 
estrogen 


0.3mg/0.625mg/1.25mg/2.5mg 


Please see next page for 
brief summary of prescribing information. 
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"AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN? Brand of Conjugated Estrogens Tablets, U.S.P. 






1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

. Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
- duration of treatment! and on estrogen dose.’ In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveiliance of 
all women taking estrogens is import&nt. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2 ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare55 This risk has been estimated as not greater than 4 per 1000 exposures.' 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis;?-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'€ One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days oftreatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy. or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 









































J DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 


contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17 a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (Thereis 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

B Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerpera! 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
Ere AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis er thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, Or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,’’ although a recent study 
has raised this possibility.'? There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'9-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.33.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
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isease. Lar je doses 5 mg conju ated estrogens per day), comparable to those used 
Mosen: end as . have been shown? to increase the risk of nonfatal 
myocardial infarction, pulmtonary embolism and thrombophlebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. . 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.*® Increased blood 
pressure may occur with use of estrogens in the menopause?' and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has beenobserved in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.?? Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist snould be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b.Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet ry ote 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting tne elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change incervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts): nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum: hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal! curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness. mental depression, 
chorea: increase or decrease in weight: reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium, 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy IS discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3, Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

à js Given chronically: Inoperable progressing prostatic cancer — 1 .25 to 2.5 mg three times 
aily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867—Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
PHYSICIAN REFERENCES: 1 Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al.: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285-390-392, 1971. 7. Lanier, A., et a; Mayo Clin. Proc. 48:793-799, 1973.8. Herbst, A., et al: 
Obstet. Gynecol. 40:287 -298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 118:607-615. 
1974. 10. Herbst, A., et. al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A., et al: Obstet. 
Gynecol. 43:118-128, 1974. 12. Sherman, Al. et. al: Obstet. Gynecol. 44:531-545, 1974. 
13. Gal, |., et al: Nature 276:83, 1967. 14. zr E.P, etal: Lancet 1:611, 1973. 15. Nora, J., et al: 
Lancet 4941-942, 1973. 16. Janerich, D.T, et al: N. Engl. J. Med. 291:697-700, 1974. 
17. Boston Collaborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 
18. Hoover, R., et al: N. Engl. J. Med. 295:401-405, 1976. 19. Daniel, D. G., et al: Lancet 
2:287-289, 1967. 20. The Veterans Administration Cooperative Urological Research Group: 
J. Urol. 98:516-522, 1967. 21. Bailar, J.C.: Lancet 2:560, 1967. 22. Blackard, C., et al: Cancer 
26:249-256, 1970. 23. Royal College of General Practitioners: J.R. Coll. Gen. Pract. 
13:267-279, 1967. 23a. Royal College of General Practitioners: Oral Contraceptives and 
Health, New York, Pitman Corp., 1974. 24. Inman, WH.W., et al: Br. Med. J. 2:193-199, 1968. 
25. Vessey, M.P, et al: Br. Med. J. 2:651-657, 1969. 26. Sartwell, PE., et al: Am. J. Epidemiol. 
90: 365-380, 1969. 27. Collaborative Group for the Study of Stroke in Young Women: N. Eng}. J. 
Med. 288:871-878, 1973. 28. Collaborative Group for the Study of Stroke in Young Women: 
JAMA, 231:718-722, 1975. 29. Mann, J.l., et al: Br. Med. J. 2:245-248, 1975. 30. Mann, Jl et 
al: Br. Med. J. 2:241-245, 1975. 31.Inman, W.H.W., etal: Br. Med. J. 2:203-209. 1970. 
32. Stolley, PD., et al: Am. J. Epidemiol. 102:197-208, 1975. 33. Vessey, M.P, et al.: Br. Med. J. 
3:1 23-126, 1970. 34. Greene, G.R., et al: Am. J. Public Health 62:680-685, 1972. 35. Coronary 
Drug Project Research Group: 
J.A.M.A. 214:1303-1313, 1970. 
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Laparoscopic Falope Ring sterilization 


Two years of experience 


GYNECOLOGY 





DONALD L. CHATMAN, M.D., F.A.C.O.G. 


Chicago, Illinois 


The most commonly utilized method of tubal. sterilization via laparoscopy currently: is 
electrocautery. Because this procedure has led to disastrous consequences in a small 
percentage of cases, a method of nonelectric sterilization has been sought by several 
investigators. The Falope-Ring sterilization technique was introduced in 1973 anda 


preliminary report appeared in 1974. The procedure was begun at Michael Reese Hospital 
in 1975 and over a 2 year period 241 cases were accumulated. The procedure was found 
to be a relatively simple operative technique which required decreased operating time and 
less pneumoperitoneum, at laparoscopy. It was also found to be easily teachable. It was 

found to be free of immediate disastrous complications and, in a rather early evaluation, it 


was found to be effective. There are clear indications that this technique is a viable 
alternative to female tubal electrocautery. (AM. J. OBsTET. GYNECOL. 131: 291, 1978.) 


OVER THE PAST decade, following the reintroduction 
of laparoscopy in this country, female tubal sterilization 
via electrocautery has become an increasingly popular 
method of conception control. Following initial reports 
such as those of Cohen, Taylor, and Kass,” tubal elec- 
trocautery immediately became a widely applied 
method of female tubal sterilization. However, this 
method has been shown to be accompanied by very 
serious complications, though small in number." 3-5 
Primarily because of the serious potential problems, 
attempts have been made to develop techniques of 
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laparoscopic. tubal sterilization utilizing methods other 
than electrocautery. Spring-loaded clips have been uti- 
lized, but also have. demonstrated a significant failure 
rate, both ‘in technical application of the clips and in 
sterilization of the patient. 

Laparoscopic Falope-Ring dediat was begun in 
this country at The Johns Hopkins University in Octo- 
ber of 1973. The procedure was begun at Michael 
Reese Hospital in- March of 1975. This technique 
primarily eliminates the need for electrocautery, but 
also offers several positive advantages over tubal cau- 
tery while apparently being just as effective. The pur- 
pose of this report is to detail our experience at Michael 
Reese with Falope-Ring sterilization. 

Falope-Ring sterilization utilizes standard laparos- 
copy with an instrument in both double-puncture and 


: single-puncture forms to apply an inert silicone rubber 


band around a loop of tube for the purpose of perma- 
nently occluding the tube. This band is 2.2 mm. thick, 
with an inner diameter of 1 mm. when unstretched and 
6 mm. when loaded on the applicator. The silicone 
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Table I. Falope-ring sterilization complications in 
241 cases 


Complication No. 


Operative: 
Tubal transection 
Misapplication of ring 
Failure of ring application 
Prematurely ejected ring 
Postoperative: i 
Significant postoperative pain 
Wound infection 
Pelvic infection 


* (4 lost) 


— — 00 — C» ND 00 -I 


*Four lost. 


rubber band is constituted so that it retains upward of 
90 per cent of its memory when applied to the tube: 
The technique has been previously described in detail, 
but certain aspects of the technique will be outlined 
here as they are considered particularly important. 
Special care is taken not to clasp any of the adjacent 
mesosalpinx with the grasping forceps of the operating 
instrument. The grasping forceps, with the segment of 
Fallopian tube, are then retracted into the inner cylin- 


der until the resistance of the outer cylinder against the 


ring is noted. With a piston-like motion, the outer cyl- 
inder is then utilized to advance the silicone rubber 
band over the enclosed loop of tube, while the entire 
instrument is advanced slightly to avoid undue stretch- 
ing of the tube and the mesosalpinx. Observation of the 
loop of tube distal to the ring at this point demonstrates 
progressive blanching of this distal section of the tube, 
indicating its devascularization. Further proof of this 
devascularization is provided by the fact that in 10 of 
our cases, a portion of the entire circumference of the 
distal loop of tube was excised with biopsy forceps im- 
mediately after the ring was applied with no sub- 
sequent bleeding. This contrasts with the experience of 
an.earlier model of the silicone rubber ring.’ 

Once the tubes are identified, the procedure requires 


minimal time to complete, depending on the diameter 


of the tube, the presence or absence of pelvic adhe- 
sions, the size of the uterus, and the experience of the 
Operator. 

lhe program at Michael Reese Hospital: included 
both private and nonprivate volunteer patients. Prior 
to the operation each patient was given and asked to 
read a comprehensive brochure explaining the proce- 
dure and specifically detailing its differences from 
laparoscopic tubal cautery. General endotracheal anes- 


thesia was used in all cases after appropriate preopera- : 


tive medical evaluation. No attempt to_establish occlu- 
sion via hysterogram or by injection of dye through 
patency cannulas was done postoperatively, as this was 
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established by Yoon’ in his first 150 cases. All patients 
were asked to use their usual method of contraception 
for 1 month postoperatively. The primary objectives 
were to establish safety, effectiveness, relative ease or 
difficulty in mastering the technique, and type and rate 
of complications encountered, along with the gravity of 
these complicabons f 


Results 


Between March, 1975, and February, 1977, 241 
Falope-Ring sterilizations were performed at Michael 


. Reese Hospital. A great majority of cases were done on 


an inpatient basis. Single-puncture technique was used 
in 207 cases and double-puncture technique in 34 
cases. The rings were successfully applied in all cases 
except two: in one, following a first-trimester abortion 
and in the presence of a fundal myoma, the left.tube 
could not be visualized; in the other, it was necessary to 
resort to cautery to complete a case in which a partial 
salpingectomy ‘had "previously: been done for tubal 
pregnancy and severe adhesions were present. There 
were no postoperative’ complications requiring read- 
mission. We have been able to follow 140 cases for 1 
year or more and no pregnancies have been reported 
to date. 

Effectiveness of contraception has been convention- 
ally measured by the Pearl Pregnancy Rate Technique 
(which indicates that if one pregnancy occurs in a 
group of 100 women over a period of 1 year, a failure . 
rate of 1 per 100 woman-years is expected).5 Utilization 
of this technique demonstrates that the pregnancy rate 
in this sample of patients is less than 0.7 per cent if only 
one pregnancy had occurred: Further, we have been 
able to accumulate 1,700 woman-months of usage 
without a failure. Additionally, only one method fail- 
ure was recorded in the Hopkins group of 902 patients, 
where 3,839 woman-months had been accumulated. 

. Complications. Complications have included basi- 
cally. minor problems (see Table I). They have occurred 
in relatively small numbers. In addition, as is usual in 
all surgical procedures, the more experienced the 
operator, the less frequent the complications. Fortu- 
nately, the procedure is relatively casy to teach and 
relatively easy to learn. 

Tubal transection. The most serious complication i is 
transection of the tube and tearing of the mesosalpinx. 
This problem occurred in seven of our cases. Five were 
managed by application of rings to the proximal and 
distal ends of the transected tube. In two cases, 
laparotomy was utilized to control a hematoma in the 
mesosalpinx, though in both cases this approach might 
have been avoided. Transecuon of the tube is most 
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likely to occur when the tube being operated on is fixed 
by adhesions, when the tube is swollen by previous in- 
fection, and/or when the operator is inexperienced. It 
is important in such cases to be sure that the whole 
circumference of the tube, and only the tube, is 
grasped with the operating forceps and that the tube is 
very slowly drawn into the inner cylinder of the in- 
strument. 

Misapplication of the ring. This is an infrequent com- 
plication of the procedure, having occurred in three of 
our cases. Two rings were applied to the left infun- 
dibulopelvic ligament, and one to the right broad liga- 
ment. The rings were not removed and the patients 
suffered no ill effects. In this light, it should be noted 
that the double-puncture technique is easier as visu- 
alization of the grasping forceps, the ring, and the 
operating site is easier. The optics of the single- 
puncture instruments are initially difficult to use. It is 
for this reason that, in teaching and in the operator's 
first few cases, the double-puncture technique is advan- 
tageous. It should be added here that misapplied rings 
can be removed by the proper use of the grasping for- 
ceps. 

Prematurely ejected rings. Prematurely ejected rings 
can be lost in the abdomen. In six cases in this series, 
rings were prematurely ejected. Two rings were re- 
trieved and four were lost in the abdomen. No unto- 
ward effects have been attributed to this complication 
thus far; however, it is entirely conceivable that a lost 
ring may promote a foreign-body reaction in the ab- 
domen and lead to fibrin deposition as it does at the site 
of a tubal occlusion when the ring is properly applied. 
This complication thus may not be as innocuous as it 
seems and is almost entirely due to operator inexperi- 
ence and anxiety. 

Failure of application. One failure in application was 
not peculiar to the procedure itself. As stated above, it 
was anatomically impossible to visualize the tube. In- 
deed, one of the advantages of this procedure is its 
application where cautery may be more dangerous. 
The other failure involved a surgically shortened tube 
and adhesions. . 

Postoperative pain. This problem has been cited as a 
major complication of Falope-Ring sterilization.? We 
considered significant postoperative pain that which 
required analgesics 24 hours or more after the proce- 
dure. Interpretation of this subjective parameter prior 
to this interval was considered very suspect inasmuch as 
laparoscopy itself leads to abdominal discomfort, espe- 
cially in the first 24 hours after the operation. In accor- 
dance with this reasoning, eight of our patients had 
significant postoperative pain (4 per cent). The pain is 
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presumed due to the avascular necrosis of the distal 
loop of the tube secondary to application of the ring. 
All patients were completely pain free after 72 hours 
except one. This lone patient who was not pain-free 
after 72 hours complained of pain for approximately 3 
months following the procedure. The pain in this in- 
stance was interpreted as a result of a chronic metritis, 


secondary to uterine perforation with a sound at suc- 


tion curettage immediately preceding application of 
the rings. 

Infection. 'Ywo instances of infection were encoun- 
tered in this series, neither of which was directly asso- 
ciated with the specific operating procedure under 
study. One periumbilical wound infection occurred. It 
was mild and responded to conservative therapy. In the 
other instance, an intrauterine device was removed at 
operation and a dilatation and curettage was done. The 
patient developed a severe endometritis approximately 
2 weeks later and the curettage specimen demonstrated 
a chronic endometritis. Apparently the curettage in the 
presence of endometritis was responsible for this com- 
plication. The patient responded to antibiotic therapy. 


Comment 


The disastrous consequences of accidents during 
tubal electrocautery have led many to search for alter- 
native methods of laparoscopic tubal occlusion without 
the use of thermoenergy. Falope-Ring sterilization via 
laparoscopy has proved to be effective, safe, quick, and 
virtually devoid of major complications, save those as- 
sociated with laparoscopy itself. We have found the 
procedure, in both single and double-puncture tech- 
niques, easy to master and teachable. Depth perception 
is a minor problem with the single-puncture unit, but 
can be overcome quickly. 

Patient acceptance of the procedure has been virtu- 
ally complete when the procedure has been explained 


| in detail and fairly compared with other methods. 


The technique also has many distinct advantages 
when compared with other methods of female tubal 
sterilization: (1) relatively simple operative technique, 
(2) decreased operating time, (3) less pneumoperitone- 
um required at laparoscopy, (4) easily teachable, (5) 
elimination of complex electrosurgical apparatus and 
electrocautery, (6) multiple routes of application, and 
(7) decrease in major complications. 

Data accumulated through the efforts of approxi- 
mately 40 domestic investigators suggest strongly that 
the procedure is very effective.? Because of these fac- 
tors, there are clear indications that this technique 1s a 
viable alternative to female tubal sterilization via elec- 
trocautery. . 
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Cytologic detection and clinical significance of- 
Actinomyces israelii in women using intrauterine 


contraceptive devices 


MICHAEL R. SPENCE, M.D. 
PRABODH K. GUPTA, M.D. 

JOHN K. FROST, M.D. 
THEODORE M. KING, M.D., PH.D. 
Baltimore, Maryland 


Pancervicovaginal (Papanicolaou) smears exhibiting pseudomycilial-like clumps of 
organisms obtained from 35 women employing IUD's were studied by direct 
immunofluorescent technique for identification of A. israelii and A. naeslundi. in every case 
the specific fluorescence was achieved with species-specific antiserum against A. israelii. 
The clinical profile of these 35 women was retrospectively analyzed. (AM. J. OBSTET. 


GYNECOL. 131: 295, 1978.) 


RECENT REPORTS have associated the usage of the 
intrauterine contraceptive device (IUD) with pelvic 
inflammatory processes, including tubo-ovarian 
abscesses. Although most investigators have not 
identifed specific causative organisms among these 
cases, in addition to the isolation of the more common 
aerobic and anaerobic bacteria, organisms of the genus 
Actinomyces have been recovered in some instances.* ? 
Recently, there has been increased documentation of 
Actinomyces among women employing IUD's. In the 
majority of published reports, Actinomyces have been 
identified morphologically only, without accompany- 
ing microbiologic or immunofluorescent studies. 

We have previously reported the occurrence of or- 
ganisms morphologically consistent with the genus Ac- 
linomyces in pancervicovaginal (Fast) smears, obtained 
from women with IUD's. The observations became 
significant when similar organisms were obtained in 
pelvic abscesses, endometrial currettage, and cervical 
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biopsy tissue specimens obtained from some of these 
patients. | 

This report describes our findings of immuno- 
fluorescent studies with the use of fluorescein tsothio- 
cyanate (FITC)-labeled antisera against Actinomyces 
israelii and A. naeslundi and vaginal smears, obtained 
from women using IUD's. In all of these cases, there 
was cytologic evidence of Actinomyces-like organisms 
on routine Papanicolaou-stained smears. A retrospec- 
tive chart survey has been done in these cases to de- 
termine the clinical implications of these observations. 


Materials and methods 
Nearly 5 years ago, one of us (P. K. G.) observed, 


investigated, and identified isolated aggregates of 


fluffy material in Fast smears obtained from women 
employing IUD's. Typically, these occurred as dark 
brown to black, isolated, irregular bodies made up of 
organisms. They were usually scattered in the cervical 
component of a cervicovaginal smear. An occasional 
clump or body was noted to be surrounded by a dense 


. neutrophilic and histiocytic infiltrate and resembled 


a sulfur granule. At higher magnification these bodies 
contained branching, filamentous structures that ap- 
peared beaded and occurred in a parallel fashion. 
Club forms of the microorganisms and the IUD-asso- 
ciated material were occasionally present in these 
clumps. Their morphology was best revealed by Gram 
stain of the vaginal smears. The organisms were also 
readily identified by PAS, B and B, and silver methyl- 
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Table I. Results of chart review (35 patients) 


No. of patients employing IUD's 35 
Patients’ average age 29 
Average parity 1.63 
Type of IUD employed: 
Dalkon shield 18 
Copper-7 ] 
Saf- T-Coil ° I 
Lippes loop : 4 
Unknown T. on "M 11 
Patients symptoms: 
Asymptomatic 7 
Vaginal discharge (wet preparation negative) 10 
Abnormal vaginal bleeding 14 


Pelvic pain 13 


amine stains. These findings were consistent with these 
organisms being either Actinomyces or Nocardia. 

Initially, the validity of a microbiologic diagnosis on 
the basis of observations made on fixed Papanicolaou- 
stained material was questionable. Hence, not all the 
cases in which these organisms were suspected were 
reported. All of the submitted Papanicolaou specimens 
were not specifically screened for the presence of these 
organisms. Additionally, subjective evaluation in the in- 
terpretation of the presence of these microorganisms 
by the different cytopathologists resulted in many of 
these cases not being recorded. In view of this, these 
findings have been diagnosed in over 350 cases in our 
hospital during the last three years. In 347 cases, the 
patients were employing an IUD. One tampon, forgot- 
ten for 60 days, one lost IUD, and one pessary were 
documented in the remaining three cases. 

Patients included in the present study consist of 
those individuals in whom the diagnosis of Actino- 
myces-like organisms in Fast smear was made. The 
time period encompassed in this study was from 
September 1, 1973, to December 1, 1975. In these 28 
months, 211 patients have been reported to contain 
these findings in their Papanicolaou-stained smears. 
However, only cases from the first 22 months of this 
study period have been included, ensuring a 6 to 22 
month follow-up. The study population consists of 35 
patients from whom complete data were available. The 
data selected included: (1) patient's age, (2) parity, 
(3) presence or absence of an IUD, (4) type of device 
employed, (5) time period between the insertion of the 
IUD and cytologic reporting of the organisms, (6) pa- 


tients pelvic symptoms, and (7) the temporal re- | 


lationship to the occurrence of the patient's symptoms. 

Fast smears obtained from 35 patients in this study 
population were subjected to immunofluorescent eval- 
uation. À topographical record of the location of the 
organisms as suspected in Papanicolaou stain, was 
made. After screening, each smear was divided into 


i l June 1, 1978 
' Am. J. Obstet. Gynecol. | 


two parts so that two FITC-labeled antisera could be 
used simultaneously. These slides were soaked over- 
night in Xylol to remove their coverslips. They were 
decolorized with acid-alcohol and Scott's solution. 

The decolorized smears were fixed in acetone for 15 


minutes, and restained with FITC-labeled antisera for 


A. israeli and A. naeslundi according to the procedure 
outlined by the Center for Disease Control in Atlanta. 
Additionally, 10 Papanicolaou smears were treated 
with FITC-labeled IgG, IgM, and polyvalent antisera to 
serve as study controls. The stained smears were stud- 
ied by fluorescent microscopy employing the Leitz Or- 
thoplane microscope equipped with a 100 watt mer- 
cury vapor lamp with incident light, KP490 and BG38 
exciters, and a 530 my barrier filter. 

Saline suspensions of organisms of A. israeli, A. naes- 
lundi, and A. odontolyticus were prepared. One drop of 
each of these suspensions was added to and mixed with 
freshly obtained Papanicolaou smears from patients 
not employing IUD's to serve as an internal control. 
Normal saline without added organisms was also 
applied. Smears were fixed and handled in a manner 
routinely employed with Fast smears in our laboratory. 
These smears were blindly interpretated for the pres- 
ence of organisms by one of us (P. K. G.). The smears 
were then treated with FITC-labeled specific antisera 
as described above, and evaluated for the presence of 
specific organisms. 


. Results 


With the use of FITC-labeled specific antisera, the 
presence of A. israeli was confirmed in all 35 Fast 
smears. No cross-reactivity with antisera to A. naeslundi 
was noted. No nonspecific fluorescent staining oc- 
curred when FITC-labeled IgG, IgM, and polyvalent 
antisera were employed. Smears obtained from pa- 
tients not employing IUD's, to which suspensions of the 
various organisms from cultures were added, were 
diagnosed accurately by the immunofluorescent pro- 
cedures. A. odontolyticus did not stain with either of the 
antisera. 

The findings of the chart review were summarized in 
Table I. The average age of the patient in the study 
population was 29 years (range, 21 to 54 years). The 
average parity was 1.63. Four patients were nullipa- 
rous, 18 were primaparous, and 11 were multiparous. 


Parity data were not available for two patients. Eight 


patients had undergone one or more abortions. It 
should be noted that every case in which cytologic evi- 


‘dence of Actinomyces-like organisms were found, the 


patient was employing an IUD. 
Eighteen (51 per cent) of the patients employed a 
Dalkon shield for contraception. In 11 patients (31 per 
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cent) the type of IUD could not bé determined. The 
remaining six IUD's were of various types including 
Lippes loop,* Saf-T-Coil,+ and Gravigard (Copper-7).t 
The average time that the device was in place before 
the cytologic reporting of these organisms was 4.48 
years (range, | to 10 years). 

Seven of the 35 women (20 per cent) were asympto- 
matic. Five of these seven patients had employed the 
IUD for 4 years or less. Symptoms in the remaining 28 
patients included vaginal discharge, menorrhagia, 
pelvic heaviness, and pelvic pain. 

An evaluation of the individual patient chart re- 
vealed the symptom complex similar to that described 
by Burnhill.” Initially, the patients complained of a 
foul-smelling vaginal discharge. Microscopic examina- 
tion of this discharge by hanging-drop technique was 
negative for Trichomonas vaginalis, Candida albicans, and 
Corynebacterium vaginale. The discharge was associated 
with or closely followed by intermittent vaginal spotting 
and in some cases heavy vaginal bleeding. Sub- 
sequently, the patient noted pelvic heaviness that pro- 
gressed to lower abdominal and pelvic pain, usually de- 
veloping within 4 months of the onset of abnormal 
bleeding. Upon pelvic examination, four of the 35 pa- 
tients were reported to have a boggy uterus, pelvic ten- 
derness, and adnexal fullness. Five additional patients 
were diagnosed as having recurrent pelvic inflamma- 
tory disease and pelvic abscess in the face of a negative 
cervical culture for N. gonorrheae. Three of the five pa- 
üents underwent exploratory laparotomy for pelvic 
pain and abscess formation. In two of these cases, the 
abscesses were bilateral. Microscopic evaluation of the 
material obtained at laparotomy demonstrated the evi- 
dence of Actinomyces-like organisms. 


Details of the morphology of Actinomyces-like or- 
ganisms, as observed in Papanicolaou-stained cer- 
vicovaginal smears, has been described. On low-power 
observation these organisms appeared as isolated, scat- 
tered, dense bodies (Fig. 1). Occasionally, the IUD- 
associated material is seen incorporated in these 
clumps. With higher magnification, definite branching 
mycelia, usually running in parallel fashion, can be 
recognized (Fig. 2). FITC-labeled antisera against 4. 
israelii specifically stains the cell wall of these organisms 
in the cervicovaginal smear (Fig. 3). 


Comment 


The interrelationship between the use of the IUD 
and the occurrence of pelvic abscesses has been well 
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Fig. 1. Cervicovaginal smear containing two aggregates of Ac- 
tinomyces-like organisms. (Papanicolaou; x 333.) 





Fig. 2. Cervicovaginal smear with one aggregate of Actino- 
myces-like organisms. Note the radial and branching pattern. 
(Papanicolaou; x 1,032.) 





Fig. 3. Cervicovaginal smear immunofluorescence staining of 
organisms with Actinomyces israelii antisera. (x 532.) 


documented." * 5 Only one previous study has related 
the Actinomyces to the pelvic abscesses.? In another 
report of a pelvic abscess secondary to Actinomyces, 
the patient was employing an IUD prior to the forma- 
tion of the abscess. The phenomena, however, were 
not considered by the authors to be related. These five 
reports are independent and have risen from different 
medical centers. Whether there was any cytologic evi- 
dence of Actinomyces infection in these cases prior to 
the development of abscesses is not known. 
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A. israelii infection has been reported in patients 
employing IUD's.* > The clinical course of these in- 
fections includes the formation of adnexal abscesses.” 
These organisms can be diagnosed cytologically in 
Papanicolaou-stained cervicovaginal smears prior to 
the development of clinical complications. Our obser- 
vations, however, do not allow us to determine the 
mechanism by which these infectious processes occur. 
That these organisms can travel from the vermiform 
appendix, ascend the birth canal from the rectum, or 
are sexually transmitted, are indeed possibilities. Addi- 
tionally, since this organism is a known part of the oral 
flora, it could possibly reach the pelvic site through 
intimate orogenital contact. Such is indeed a possibility, 
as suggested by a recent observation of what appears to 
be Entamoeba gingivalis in a few Fast smears along with 
Actinomyces (unpublished observation). These mech- 
anisms are truly speculative and can be established only 
through thorough further investigation. 

Aggregation of Actinomyces as observed in cer- 
vicovaginal smears consist of filamentous organisms 
and other mixed bacteria. These latter grow profusely 
and may partially or completely obliterate the mor- 
phology of Actinomyces, especially toward the center 
of these bodies. Gram stain and immunofluorescent 
techniques are particularly useful in such situations. 

Our work demonstrates a simple method for early 
detection and diagnosis of A. israeli infection in women 
employing IUD's. Although the sensitivity of such a 
diagnosis based on our observations in Papanicolaou- 
stained vaginal smear is difficult to determine, we be- 
lieve that these organisms can be detected with a high 
degree of specificity. All suspect cases can be further 
investigated by immunofluorescence and microbiologic 
techniques. This allows us to recognize at an early stage 
a group of patients that are potentially at risk for the 
development of a pelvic inflammatory process. 

The prevalence of A. israelii in cervicovaginal smears 
among women using IUD's is not known. The assecia- 
tion of this infection, if any, with the specific type of 
IUD cannot be determined from this study. A pro- 
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spective evaluation of this problem is currently under 
way. 

The proper method of management of these pa- 
tients is not entirely clear. In view of our observations, 
patients employing IUD's and having cytologic evi- 
dence of A. israelii should have their IUD's removed, 
and clearing of the Papanicolaou smear should be 
noted prior to the reinsertion of the IUD. Patients 
employing IUD's that develop symptoms of pelvic 
inflammatory disease in the absence of positive 
gonococcal culture should have specific stained 
Papanicolaou smears for Actinomyces. These recom- 
mendations are based on our findings that five of the 
35 patients with Actinomyces in their Papanicolaou 
smears developed clinical evidence of pelvic in- 
flammation and abscess formation, three of which were 
proved at the time of surgery. It is hoped that further 
studies will ratify this increased risk of abscess forma- 
tion in this type of patient and help substantiate the 
validity of these observations. 

Why this entity has not previously been recognized is 
not entirely understood. Many of our patients pre- 
sented on multiple occasions with symptoms of pelvic 
inflammatory disease. These infections are extremely 
prevalent in our patient population, and as a result the 
population has been misdiagnosed as having chronic, 
recurrent pelvic inflammatory disease secondary to an 
initial gonococcal infection. Abnormal uterine bleeding 
and pelvic discomfort have long been recognized as 
common complications in patients employing IUD's. 
What proportion of these cases is associated with A. 
israelii infection is not known with certainly. Perhaps 
with an increased index of suspicion and an attempt to 
identify Actinomyces in Papanicolaou smears, the more 


serious complication of adnexal abscess formation can 
be avoided. 


The authors thank Dr. Morris Suggs of the Cen- 
ter for Disease Control, Atlanta, Georgia, for pro- 
viding the necessary antisera and procedural details, 
and Ms. Susan Geddes, CT (ASCP), for technical 
assistance. 
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Eleven normally cycling women in whom laparotomy was indicated for benign gynecologic 
pathology were studied. Surgery was performed on day 0 (expected day of ovülation). 
Blóod samples were drawn daily from day —8 to day —4, and every 8 hours from day —3 
to day +2; estradiol (E3), progesterone (P), norepinephrine (NE), and LH were determined 
by RIA. Ovulation was certified by ovarian visualization and biopsy during laparotomy. In 
nine ovulatory patients mean E, peak was found 48 hours before LH peak. Mean NE levels 
showed minimal variations until 48 hours before LH peak; 8 hours after E, peak mean NE 
values increased significantly, fell 8 hours later, and rose immediately again, reaching 
maximal levels 24 hours after E, peak. These values remained high until 16 hours before 
the LH peak and decreased gradually, thereafter reaching basal levels 32 hours after LH 
peak. Two anovulatory patients showed an atypical pattern of ovarian steroids and LH 
secretion and NE showed large variations without any correlation with estradio! or LH 
levels. This study confirms previous fi indings in women and experimental work in animals 
regarding the existence of a noradrenergic trigger mechanism to the LH ovulatory 


discharge. (AM. J. OBSTET. GYNECOL. 131: 299, 1978.) 


NOREPINEPHRINE (NE) is a neurotransmitter pro- 
duced and.secreted by central'and peripheral sympa- 
thetic neurons. Experimental evidence seems to sug- 
gest that this amine plays an important role in the 
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neuroendocrine mechanism which translates an in- 
crease in the circulating levels of ovarian steroids into 
à signal for the pituitary luteinizing hormone (LH) 
release.'7? The release of NE at synapses in the hypo- 
thalamus may trigger the luteinizing hormone-re- 


leasing hormone (LH-RH), producing cells to secrete 


this decapeptide into the hypophyseal portal circu- 


lation, which in turn stimulates the pituitary LH 


secretion. 47$ 

` Zuspan and Zuspan’ have shown, in normal women, 
the presence of a midcycle NE rise in plasma, preced- 
ing or accompanying the LH surge. In a previous 
study? we have confirmed these findings, but the ex- 
perimental' design employed, drawing blood once 
every 24 hours, did not permit the establishment of any 
temporal relationship between NE, LH, and ovarian 
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' Fig. 1. Plasma levels ( mean + S.D. ) of estradiol, progest-r- 
one, norepinephrine and LH in nine ovulatory women. - 


steroids. The aim of this work was to investigate, ir. a 
larger number of normally cycling women, the plasma 
levels of NE at regular and frequent sampling tires 
during the periovulatory period, and correlate th: m 
with plasmatic levels of estradiol (E2), progesterone (2), 
and LH, and with the occurrence of ovulation ee 
by ovarian biopsy. 


Material and methods 


Eleven normally cycling women in whom laparotomy 


was indicated for benign gynecologic pathology volan- _ 


teered to participate in this study. Blocd samples w-re 
drawn daily (08:00) from day —8 to day —4, and ev-ry 
8 hours (08:00, 16:00 and 24:00) from day —3 to cay 
+2. The operation was performed on day 0 (08:C0), 
which corresponded to the expected day of ovulaton 
(mean length of the last three menstrual cycles miaus 
13). During laparotomy both ovaries were inspectec to 
determine if ovulation had occurred and a biopsy cf à 
corpus luteum or, in its absence, of the greatest follrle, 
was taken for histologic study. 

Patients layed in the supine position for at least 20 
minutes before blood collection from the antecultal 
vein, avoiding any muscular activity of the forea-m. 
Blood was drawn with. a heparinized syringe .nd 
placed in a cold tube containing solid reduced zlu- 
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tathione (final concentration 5 mM). The plasma was 
immediately separated by centrifugation, decanted, 
and frozen at ~30° C. until the i. Was per- 
formed. 

Plasma NE concentration was measured by a highly 
sensitive and specific radiometric assay? based on the 
enzymatic conversion of NE into epinephrine in the 
presence of phenylethanolamine-N-methyltransferase 
and S-adenosylmethionine methyl ?H. Following puri- 
fication of the labeled epinephrine by alumina 
chromatography and solvent extraction, the radioac- 
tivity was. counted by liquid scintillation spectrometry. 

, Plasma LH was determined by a double-antibody 
radioimmunoassay (RIA) technique (Serono Inmuno- 
chemicals, Italy) and expressed as milli-International 
Units of the Second International Reference Prepara- 
tion of Human Menopausal Gonadotropin per millili- 
ter of plasma (mI.U./ml.). 

Plasma E; and P were measured by a double- 
antibody RIA, without chromatography,'? with highly | 
specific antibodies. Results are expressed as picograms 
per milliliter of plasma for E? and nanograms per mil- 
liliter for P. 

Ovarian specimens were samed with hematoxylin 


and eosin and studied under light microscopy. 


Results 


The mean plasma concentrations of NE, LH, E » and 
P in nine ovulatory women during the period in which 
blood samples were taken every 8 hours are shown in 
Fig. 1. s 

The time at which maximal LH concentration ap- 
peared was considered as time 0. Ovulation was cer- 
tified by the finding of a fresh corpus luteum during 
laparotomy and confirmed by histologic report. 

The mean E; peak was found 48 hours before the 
LH peak. P values increased significantly 48 hours after 
the LH peak. NE levels showed minimal variations 
(0.59 + 0.14 to 0.88 0.09 ng. per milliliter), until 48 
hours before the LH peak; 8 hours after the E; peak 
mean plasma NE concentration increased to 1.19 + 
0.46 ng. per milliliter, fell 8 hours later (0.67 + 0.08 
ng. per milliliter), and rose again to reach the maximal 
level (1.45 + 0.20 ng. per milliliter) 24 hours after the 
estradiol peak. NE values remained high until 16 hours 
before the LH peak (1.41 + 0.30 ng. per milliliter), de- 
creasing gradually thereafter to reach basal levels 
(0.50 + 0.03 ng. per milliliter) 32 hours after the LH 
peak. 

— The NE and hormonal patterns of two ovulatory 
women, including daily values obtained before the fre- 
quent sampling period, are shown in Fig. 2. In subject 
E. M., NE levels before the estradiol peak ranged be- 
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Fig. 2. Plasma levels of estradiol, progesterone, norepinephrine, and LH in two ovulatory patients. 


Arrows indicate the moment of operation. 


tween 0.20 and 0.88 ng. per milliliter. Before the as- 
cending phase of LH peak, plasma NE increased, show- 
ing a biphasic pattern with two distinct peaks of nearly 
equal magnitude (3.43 and 3.90 ng. per milliliter). Fol- 
lowing these pulsatile increases plasma NE decreased 
to basal values at the time of the LH peak, rising again 
to 2.44 ng. per milliliter immediately postoperatively. 
In patient C. T., plasma levels of NE before the E; peak 
ranged between 0.43 and 0.70 ng. per milliliter; 32 
hours after the estradiol rise and just before the LH 
peak, plasma NE values increased to 2.42 ng. per mil- 
liliter, remaining high (1.91 ng. per milliliter) at the 
time of the LH peak and falling immediately after to 
basal levels. In this case plasma NE increased 8 hours 
preoperatively to 1.62 ng. per milliliter, remaining 
high (1.55 and 1.50 ng. per milliliter) until 8-hours 
after surgery. ` 

The patterns of plasma NE, ovarian steroids, and LH 
in two women with anovulatory cycles are shown in Fig. 
3. In both, NE plasma levels were higher than 1 ng. per 
milliliter from day —8 until day —3 of the cycle. From 
day —2 plasma NE showed individual variations. In 
patient N. R., the NE levels decreased on day —2, 


reaching values between 0.40 and 0.19 ng. per millili- 
ter; these levels remained low until the operation on 
day 0. Then, 8 hours postoperatively, NE increased 
and reached values of approximately 1 ng. per millili- 
ter. In patient R. A., NE showed a fluctuating pattern 
from day —2 to the time laparotomy, after which NE 
increased to values higher than 2 ng. per milliliter. 
Both patients showed an atypical pattern of LH and 
gonadal steroid levels and ovarian biopsy found 
neither corpora lutea nor mature follicle. 


Comment 


The early studies of Sawyer, Everett, and Markee"! 
demonstrated that an adrenergic mechanism is in- 
volved in the ovulatory release of gonadotropic hor- 
mones. The preovulatory estradiol peak would activate 
these mechanisms which, in turn, discharge NE and 
produce the release of LH-RH by the hypothalamic 
neurosecretory cells.’ * !?^'! Krieg and Sawyer? dem- 
onstrated that the intraventricular infusion of NE to 
ovariectomized estrogen-primed rats releases LH in a 
fashion similar to the intravenous infusion of synthetic 
LH-RH. 
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Fig. 3. Plasma levels of estradiol, progesterone, norepinephrine, and LH in two EE patients. 


Arrows indicate the moment of Sanay 


- Supporting previous findings in women,” ? the re- 
sults of the present study indicate that, during the 
preovulatory period, the levels of circulating norepi- 
' nephrine showed a sharp rise. The temporal sequence 
of hormonal events related to this rise revealed that 
following the trigger phase of estrogen secretion, the 
initial release of LH is associated with increased nor- 
epinephrine plasma levels. 

The amounts of NE found in plasma associated with 
the LH discharge were higher than those found asso- 
ciated with the surgical stress (Fig. 2), which would in- 
dicate that in the former situation there was a stronger 


activation of tlie sympathetic nervous system tempor- 


ally related to the positive feedback effects of estradiol 
on LH release. This is in agreement with our finding 
that intramuscular administration of 5 mg. of estradiol 
benzoate to two normal women in day 7 of the cycle 
induced a sharp rise in NE plasma levels between 4 and 
12 hours after the injection which was followed, be- 
tween 20 and 32 hours later, E by an LH 
peak. t5 

The surge in plasma NE that occurred after the es- 
tradiol rise and just before the LH peak was not ob- 


served in patients in whom both the hormonal pattern 
and the ovarian morphology showed the cycle to be 
anovulatory. In these patients the levels of circulating 
NE during the follicular phase were higher than in 
women with ovulatory cycles, which suggests that the 
ovulation failure could be related to an alteration of the 
sympathetic tone, manifested peripherally by these 
high amine plasma levels. 

Recently, Leblanc and associates! reported that an 
intravenous infusion of dopamine in human subjects 
produced a fall in the circulating LH levels followed by 
a rebound when the infusion was stopped. This finding 
Is in agreement with data pointing to an inhibitory role 
of dopamine in the release of LH through an inhibition 
of LH-RH release, whereas NE would exert a stimula- 
tory effect.” 5 | 

It can be argued that the existence of the blood-brain 
barrier could make it difficult to accept a central origin 
of the high NE levels found in plasma. Reid, Zivin, and 
Kopin"? have questioned the importance of this barrier 
for the passage of NE from the central nervous system 
to the periphery, according, to experiments performed 
in rats with the intraventricular injection of 6- 
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hydroxydopamine, which destroys noradrenergic ter- 
minals. On the other hand, ?H-norepinephrine in- 
jected into cerebrospinal fluid— via lateral ventricle or 
cisterna magna-—of rats, appeared in peripheral blood 
within 6 minutes.? Up to now, this subject remains 
open to question and it would be hard to prove in 
human beings because of the obvious difficulties in 
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constructing an acceptable experimental design. One 


indirect approach to it would be the use of catechol- 
amine-blocking drugs to determine if it is possible to 
abolish the midcycle LH peak by interference with cen- 
tral nervous system NE, thus preventing ovulation. 


Clinical studies of this hypothesis are in progress. 
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Comparison of women seeking early and late abortion 
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The differential characteristics of 697 women desiring induced abortion were studied 
according to when in pregnancy they presented. Age, marriage, and level of formal 
education were inversely related, those with greatest delay tending to be young, unmarried, 
and minimally educated. Religion was relevant, but race generally was not. Nulliparity was 
only a weak correlate of delay. Contributory factors of denial, ambivalence, fear, and 
preceding menstrual irregularity accounted for two thirds of cases; they were uniformly 
distributed over the range of gestational age, but constituted the greatest proportion of 
reasons among those delaying decision longest. Physician delay and laboratory error 
accounted for all but one tenth of the remainder; they were concentrated particularly among 
“gravidas presenting for care in the early part of the midtrimester. Fear characterized the 
young, poorly informed noncontraceptors, and had the greatest relative impact in protracted 
delays; denial was more likely to be found among older and ostensibly better informed 


women. (AM. J. OBsTET. GYNECOL. 131: 304, 1978.) 


. THE HAZARDS of midtrimester induced abortion far 
exceed those of abortion in the first trimester.! It is 
important, therefore, to try to ascertain why some 
women delay making their decision to terminate preg- 
nancy, thereby subjecting themselves to unnecessarily 
increased physical and psychological risk. Such infor- 
mation should prove useful in aiding physicians, social 
workers, educators, public health and other gov- 
ernmental officials, and legislators to identify this 
population and to direct efforts at providing needed 
support and counsel preconceptionally or sufficiently 
early in pregnancy to help avert the issue of late 
decision-making. 


Several demographic reports dealing with patent 


profiles have been published? and a recent excellent 
review? has placed the problem in perspective, particu- 
larly stressing methodologic shortcomings of foregoing 
retrospective studies. These limitations involve failure 
to include women who opt to carry their pregnancy to 
term or those who delay seeking abortion beyond the 
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Table I. Stated reasons for abortion delay 





Denial 21.4 22.6 


Menstrual irregularity 17.6 18.6 
Physician delay ` 15.2 16.0 
Ambivalence 14.8 15.6 
Lack of information 7.6 8.0 
Fear 7.1 7.5 
Laboratory error 6.7 7.1 
Financial . 2.9 3.1 
Unavailable resource 1.0 1.1 
Continued pregnancy 0.5 0.5 
Religion 0.0 0.0 
Unknown 5.2 


second trimester, as well as use of sampling fractions of 
women applying for abortion in the first or second 
trimester, respectively (rather than simple random 
sampling of all applicants). While we have not entirely 
resolved these issues, the investigation reported here 
provides the results of analysis of data collected pro- 
spectively from a consecutive series of women present- 
ing for abortion regardless of gestational age. More- 
over, it offers material comparing those presenting in 
midtrimester for care in a private-practice setting, a 
hospital.clinic, and a free-standing abortion unit. 
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Table II. Age* of gravidas by parity 
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- Multiparas 


Carried to viability 160 25.8 + 0.4 

Abortion €12 weeks 487 .23.3 + 0.3T 

Abortion > 12 weeks 210 21.6 + 0.4Tt 
Private patients 80 21.3 x 0.7 
Clinic patients 33 20.9 + 0.8 
Abortion unit patients 97 22.0 + 0.7 


7 23.8 + 0.5 88 27.5 * 0.5 

397 . 21.0 + 0.31 160 28.1 + 0.4 

148 19.7 + 0.441 , . 62 26.8 + 0.4t 
60 20.0 + 0.6 90 — 273514 
20 19.3 + 0.9 13 23.5 + 1.18 
68 19.5 + 0.7 29 28.0 + 0.9 





*Age expressed in means of years completed + standard error. 


+Significantly different from data in women carrying pregnancy to vapi p< 0. 01. 


iSignificantly different from early abortion cases, p < 0.01. 
$Significantly different from private patients, p « 0.01. 


Material and methods 


During the 6 month interval ending December 1975, 
697 women who sought termination of pregnancy were 
studied, including 487 in the first trimester and 210 
beyond 12 weeks' gestational age. The latter included 
80 private patients, 33 clinic patients, and 97 ambula- 
tory unit patients. Additionally, 160 women carrying 
pregnancy to viability were included; although they 
constituted a 1:6 sampling of the 1,050 gravidas deliv- 
ering during the study interval, it should be stressed 
they did not necessarily represent women who had 
specifically sought abortion earlier. | 

The information collected from these women in- 
cluded chronologic and gestational age, race, marital 
status, religion, obstetric and contraceptive history, 
education, and occupation. The patients’ stated reasons 
for abortion request and specifically for any delay in 
seeking pregnancy termination were detailed from in- 
formation obtained by personal interviews. These rea- 
sons were categorized according to whether they could 
be attributed primarily to the patient herself or to the 
"system" instead (that is, to the physician, laboratory, 
hospital, or community). Incidence of identifiable pa- 
tient attributes, including (1) fear (of telling parents, of 
repercussions), (2) ambivalence, (3) denial, (4) deficient 
education or information (did not know where to turn), 
(5) theologic or moral antiabortion scruples, . (6) 
menstrual irregularity, and (7) financial constraint, is 
shown in Table I, together with those related to non- 
pauent factors, such as (8) physician delay (error in 
scheduling, failure to diagnose pregnancy, misdiag- 
nosis of uterine size, (9) laboratory error (false-negative 
pregnancy test), (10) continued pregnancy following 
abortion (failed abortion procedure), and (11) unavail- 
able facility in community. Only 5.2 per cent of 
gravidas were unable or unwilling to provide some ra- 
tionalization for the delay; of the rest, 75.3 per cent of 
reasons given were inherent in the patient and 24.7 per 


cent were not. These most frequently took the form of | 
denial (22.8 per cent), menstrual irregularity (18.0 per 
cent), doctor delay (16.0 per cent), and ambivalence 
(15.6 per.cent). Least often reported were financial fac- 
tors (3.1 per cent), lack of community facility (1.1 per 
cent), continued pregnancy (0.5 per cent), and religion 
(none). 


Results 


Age and parity. There was clear confirmation in our 
data that younger patients tended to delay seeking 


. abortion longest. An almost linear inverse correlation 


was encountered (Fig. 1). On average, those carrying 
their pregnancy to viability were 2.5 years older than 
those seeking early abortion and 4.2 years older than 
those applying late (Table II) both statistically sig- 
nificant differences. Moreover, late aborters were dis- 
tinctly younger than those applying early for preg- 
nancy termination, a statistically verifiable relationship. 
The regression line for chronologic age by gestational 
duration was y = 25.0 — 0.26x (coefficient of determi- 
nation r? = 0.675, p < 0.001; the standard error of es- 
timates of y on x was Sys = 0.994). | 

Since parity 1s age-related, this factor deserved in- 
vestigation. Those carrying to viability were less often 
nulliparas (45.0 per cent) than those seeking early or 
late abortion (67.2 and 70.5 per cent, respectively, 
p < 0.001 for both differences). However, there were 
no obvious differences in parity makeup between early 
and late aborters when examined separately by trimes- 
ter or on a week-by-week gestational age basis search- 
ing for trends. Indeed, when the age data were exam- 
ined after stratification by parity (Table 1I) essentially 
the same relationships persisted with regard to the as- 
sociation between youth and delay. 

Itis of interest in passing to note that little difference 
could be detected in age distribution among the various 
subgroups (by location) of late abortion patients except 
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Fig. 1. Inverse relation between age of gravida and gestational duration at the time she presents for 
induced abortion, illustrating the progressively younger mean age with advancing length of preg- 
nancy. Heavy line represents regression lineas calculated by method of least "SP 


when multiparas were examined separately; hospital 
clinic multiparas were decidedly younger as a group 
than comparable women applying late in pregnancy 
for abortion either.at a free-standing abortion unit ora 
private physician’s office. 

Our data also tended to confirm that those seeking 
abortion late in pregnancy were more likely to be nul- 
liparas. Recognizing that parity and age are interrelat- 
ed, we determined that the increase in nulliparity with 
gestational age (regression equation for percentage 
of nulliparas by gestational duration in weeks, y = 
63.8 + 0.48x) could be accounted for entirely on the 
basis of age trend. Even without this explanation, the 
relationship between parity and gestational age was a 
weak one (coefficient of deter mination r= AIN: 
p > 0.05). | 

Race. Contrary to findings in a majority of previous 
studies, we could not verify that black women had late 
abortions more commonly. The freauency of black 
women tended to fall slightly with gestational age 
(regression y — 18.9 — 0.63x), but the relationship 
was clearly not statistically significant (r* = 0.162, 
p > 0.05). 


When, compared with women who brought preg- 
nancy to viability in our population, there were 
significantly fewer black women who sought and car- 
ried out abortion (27.6 vs. 12.5 per cent in the abortion 
group, p < 0.001). This difference notwithstanding, 
the racial makeup’ among early and late aborters was 
about comparable (11.9 and’ 13.8 per cent). Although 


there tended to be more black women among those 


presenting for late abortion in the hospital clinic (18.2 
per cent), they were not significantly different statisti- 
cally from those seeking late abortion in a private office 
(13.8 per cent) or a free-standing urit (12.4 per cent). 

The incidence of Oriental patients in our gravid 
population who carried pregnancy to viability was 3:8 
per cent; of considerable interest was the total absence 
of any Oriental women presenting for abortion i in oür 
series (t — 2.51, p = 0.015). - 

Marita] status. Relative. to those seeking abortion, a 
significant proportion of those carrying to viability 
were “married (78.1 vs. 18.8 per cent, t= 16.5, 
p «O0. 00001). This clearly verified the relationship that 
has been seen in essentially every other analysis of like 
data. It persisted « even when corrected for age differ- 
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Fig. 2. Fiian as in to Festina age of women applying for induced abortion, showing the 
increasing frequency c of gravidas who have not completed high school among mose delaying their 


decision to seek pregnancy termination. 


ences, marital status being recognized to be age- 
related. A linear trend with advancing gestational age 
was encountered, the frequency of not-married women 
(including single, separated, widowed, and divorced) 
increasing progressively over the interval 4 to 24 weeks’ 


gestational age (regression y = 75.7 + 0.79x); how-- 


ever, the slope of the regression equation did not attain 
statistical significance, particularly when age was taken 
into account (r? = 0.220, p > 0.05). 

Differences were encountered in late aborters who 
presented for care at the hospital clinic as contrasted 
with those presenting elsewhere (9.1 per cent of the 
clinic population were married vs. 20.0 per cent of 
those in private care and 15.5 per cent in the abortion 
unit), but these data were not statistically significant. 
While the incidence of single women among these 
groups was comparable, sizable numbers of clinic pa- 
tients reported themselves as separated (15.2 vs. 2. 8 
per cent in the remaining nonclinic cases) or divorced 
(6.1 vs. 1.7 per cent). Although these trends were of 
interest, they.could not be statistically verified. 

Religion. The stated religious preferences of grav- 
idas delivering beyond 28 weeks' gestational age in- 
cluded 44.3 per cent Catholic, 32.1 per cent Protestant, 
22.1 per cent Jewish, and 1.6 per cent other faiths 
(from among the 81.9 per cent sampling of women 


à 


who provided this information). The distribution of ` 
protestants seeking abortion was essentially the same 
(31.5 per cent early and 30.9 per cent late). By contrast, 
there were significantly more Catholic women (60.6 per 
cent, t= 3.76, p = 0.0004) and far fewer Jewish 
women (2.9 per cent, t = 5:76, p < 0. 00001). Compar- 
ing early and late aborters, we encountered essentially 
no differences among Catholics (59.6 and 63.0 per cent 
respectively, t = 0.85, p > 0.05). However, all but one 
Jewish gravida presented for abortion during the first 
trimester (4.5 vs. 0.6 per cent, t = 3.61, p = 0.0007). 
‘Education. The level of education was reflected in 
differences between groups. Those carrying to viability 
tended to be most educated, 25.7 per cent having been 
awarded a college degree arid an additional 54.9 per 


cent at least a high school diploma. Next in order were 


those seeking abortion early, 14.1 per cent having 
completed college; this was a significantly lower rate 
than those carrying to viability (t = 3.05, p = 0.004). 
Still fewer completed college (4.6 per cent) among 
those seeking pregnancy termination beyond 12 weeks 
(t = 5.63.. compared with those going to viability, 
p < 0.00001; t = 4.44 vs. early aborters, p = 0.00005). 

Those with less than a high school education ap- 
peared with about the same frequency among women 
carrying. to viability and those aborted early (19.4 and 
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Fig. 3. Cumulative frequency ogives by gestational duration UOUE to stated reasons for delay. 
Relatively early concentration of reasons attributable to the system (heavy solid line) contrasts with 
more uniform distribution of reasons inherent in the patient (heavy broken line). Especially promi- 
nent as a patient factor contributing to prolonged delay is fear; ambivalence and denial appear to be 


] 


resolvable more pedu 


19.9 per cent, respectively), but the incidence was 
higher for late aborters (26.7 per cent, t = 1.92, bor- 

dering on significance, p = 0.055). There was a ten- 
dency (Fig. 2) for the frequency of minimally educated 


women (that is, those with less than high school di- 


ploma) to increase with gestational age (regression 
y = 7.49 + 1 15x), a een relationship Os = 
0.752, p « 0.001). 

Because education is clearly age- aa, it was neces- 
sary to make appropriate corrections in this regard; the 
tendency persisted when this was done, retaining al- 
móst the same statistical significance. There were no 
demonstrable differences in education among làte 
aborters according to where they presented for care. 

Contraception. Two thirds of patients presenting for 
abortion in this series (72.4 per cent) had used no form 


of contraception; 15.2 per cent had been taking oral - 


contraceptive pills, 10.7 per cent had used condoms, 


and 1.7 per cent an intrauterine device. Insufficient 


information was available on contraceptive practices of 
women carrying pregnancy to viability, but real, differ- 
ences were apparent in those seeking early abortion as 
compared with those who delayed their decision. For 
example, nonuse was more commonlv encountered in 
early aborters (78.5 vs. 58. 2 per cent, t= 4.58, 


p = 0.00008). By contrast, more than five times as 
many late aborters had used oral contraceptives (34.7 
vs. 6.8 per cent, t = 7.51, p « 0.00001). Condoms and 
intrauterine devices were relatively more popular 
among those few who used contraception in tlie early 
abortiorl group (condoms 12.5 vs. 6.6, per cent, 
t = 2.07, p = 0.04; intrauterine devices 2.2 vs. 0.6 per 
cent, difference not significant). . 

- Rationale for delay. The basis for delay in seeking or 
obtaining abortion by midtrimester in this series was 
generally comparable to that reported elsewhere in 
similar studies, particularly with regard to the common 
occurrence of denial, ambivalence, and fear (together 
accounting’ for nearly half the patients or 48.6 per 
cent), coupled with failure to recognize pregnancy 
usually by virtue of preceding menstrual irregularity 
(an additional 18.0 per cent). It was gratifying to note 
the negligible numbers attributable to unavailable fa- 
cilities or financial constraints, but physician-incurred 
delays and those due to laboratory errors were unac- 
ceptably frequent (16.0 and 7.2 per cent, respectively). : 
There were few discernible differences in the distribu- 


tion of reason statements according to where the pa- 


tients presented for abortion services and none of these 
was RISE significant. ' 
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Meaningful differences evolved when rationale 
groups were analyzed according to gestational dura- 
tion. Reasons relating to the system tended to be clus- 
tered early in pregnancy, whereas those attributable to 
the patient occurred uniformly throughout. In relative 
terms, this resulted in a higher proportion of patient- 
centered reasons with advancing gestational age; the 
later the patient applied for abortion, the more likely 
for the underlying reason for delay to be inherent in 
her. i 

Cumulative proportion ogives (Fig. 3) demonstrated 
this phenomenon well and allowed us to dissect out the 
specific impact of each factor. Among patient reasons, 
denial and (to a lesser extent) ambivalence appeared to 
be resolved earliest; the effect of fear contrastingly 
persisted late. For interest we have included in this ma- 
terial those patients presenting themselves for mid- 


trimester abortion (insofar as they were concerned), . 


but discovered to be less than 12 weeks’ gestational age. 
The relative frequencies of reasons for delay among 
them seemed to be retrograde extrapolations of the 
later data (Fig. 3), serving to verify these relationships. 

Reason statements were examined to determine 
whether or not differences might exist for various 
demographic groups. None was found, for example, 
between married and not-married gravidas, except for 
increased incidence of expressed fear among the latter 
(8.4 vs, 2.6 per cent, t = 1.74, p = 0.08). The factor of 
fear was much more strongly represented among teen- 
agers (12.6 per cent) as compared with older gravidas 
(1.9 per cent, t = 3.03, p = 0.004; denial, however, was 
underrepresented among them (14.6 vs. 28.3 per cent, 
t= 2.30, p = 0.02), being found much more com- 
monly among older women. None of the other factors 
appeared to be age-related. 

Nulliparas differed little from multiparas in their ra- 
tionale for delaying abortion. Fear was more commonly 
reported in nulliparas (8.8 vs. 3.2 per cent, t = 1.73, 
p = 0.09) as were laboratory errors (8.1 vs. 3.2 per 
cent, t= 1.55, p = 0.13), but neither was statistically 
significant. Physician delay was somewhat increased in 
multiparas (19.4 vs. 13.5 per cent, also not significant). 

No statistically verifiable racial differences could be 
ascertained, but black patients tended to show some- 
what more ambivalence (24.1 vs. 13.7 per cent), 
menstrual irregularity (24.1 vs. 16.1 per cent) and lack 
of education or information (10.3 vs. 7.1 per cent), and 
less denial (17.2 vs. 22.0 per cent) and fear (8.5 vs. 7.7 
per cent). Some of these trends are related more 
strongly to age than race, and age-specific assessments 
diminished them considerably. | 

Differences between religious groups were negligi- 
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ble, although those professing Catholicism tended to 
have more denial (21.6 vs. 15.5 per cent) and less am- 
bivalence (12.9 vs. 17.2 per cent) than Protestants. 
None of these observations was statistically significant. 

. Distinctive differences were found according to edu- 
cational achievement. Both fear and ambivalence were 
more often seen among women who had not com- 
pleted high school (fear 13.5 vs. 5:6 per cent, not sig- 
nificant; ambivalence 26.9 vs. 11.1. per cent, t = 2.36, 
p = 0.02). Those with at least high school diplomas 
were more likely to show some form of denial (22.9 vs. 
11.5 per cent, t = 2.02, p = 0.05); denial was even 
more prevalent among those with still more advanced 
education (28.8. per cent, t = 2.43, p = 0.02). Phy- 
sician-incurred delay also tended to be more common 
among those with high school education or better (18.1 
vs. 7.7 per cent, t = 2.13, p = 0.04). It is of consider- 
able interest that lack of information as a reason for 
delay was uniformly distributed and, unexpectedly, 
was not confined to or concentrated among those with 
limited formal education (7.7 per cent with less than 
high school diploma, 6.4 per cent among those com- 
pleting high school, and 7.6 per cent with more ad- 
vanced education). 

Among contraception subgroups, those using no 
form of contraception differed 'from all others in ex- 
pressing fear significantly more often as cause for their 
delay in seeking abortion (11.1 vs. 1.9 per cent, 
t = 2.73, p = 0.009); denial was also somewhat more 
common among them, although the difference was not 
significant (23.2 vs. 18.8 per cent). They used lack of 
education or information as a reason more often (9.3 
vs. 4.7 per cent, not significant). Among contraceptors, 
however, physician delay was much more frequently 
encountered (22.4 vs. 8.3 per cent, t = 2.69, p = 0.01). 


Comment 


In this series, 30.1 per cent of the women seeking 
pregnancy termination subjected themselves to an ac- 
knowledged increase in the risks of morbidity and 
death by allowing the gestation to advance into the 
middle trimester. The delay in most of them was based 
on intrinsic factors of denial, ambivalence, and fear; 
fear had the greatest impact in delaying decision 
among women carrying pregnancy longest. It is pa- 
tently clear, therefore, that community social service 
and educational efforts should be aimed at providing 
information, counseling, and support along these lines. 
This is especially relevant if such efforts are directed at 
the population most likely to manifest these problems, 
namely teenagers, unmarried women, and those with 
minimal formal education. 


^ 
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Delay in many was accounted for on the basis of er- 
rors committed by physicians or laboratories. Failure to 
diagnose pregnancy early or to assess gestational dura- 
tion accurately yielded.about one fourth of the mid- 
trimester abortions, an impressively substantial num- 
ber. Not all could be documented; although it is 
possible that some gravidat inappropriately trans- 


ferred their responsibility onto the physician, it is obvi- . 


ous that physicians who did contribute to delay cannot 
be absolved of their role in this regard. Alerting physi- 
cians to the special attention these patients require (and 
deserve) is essential. 

While diagnostic errors can never be countenanced, 
they are particularly odious-under these circumstances 
by virtue of their consequences in enhancing risk. If 
correct, the sizable frequency with which such errors 
are reported among these patients suggests the pos- 
sibility that some physicians are indifferent or negativ- 
istic (perhaps even moralistically punitive). This sug- 
gests the need for additional study aimed at assessing 
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physicians’ attitudes in these matters, particularly delv- 
ing into conflicts and their resolution. Improving phy- 
sicians' diagnostic acumen as well as augmenting their 
awareness, sensitivity, and concern might significantly 
diminish the numbers of late abortions. 

Of further special note is the large proportion of 
women in our experience who had used no form of 
contraception. There can be no doubt that the perils of 
abortion considerably overshadow those of contracep- 
tion. Providing contraceptive advice and techniques to 
women at risk and enhancing their motivation to use 
them and to use them effectively are objectives 
of community programs that cannot be sufficiently’ 
stressed. Meaningful motivational invéstigations are 
desirable so that factors leading to nonuse may be. 
identified. In relative terms, measures aimed at correct- 
ing such factors should have the greatest over-all im- 
pact for reducing both the number of abortions and 
the frequency of delays in obtaining abortion. 


4 
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One hundred consecutive evaluable patients with advanced carcinoma of the cervix or 
vagina were treated with doxorubicin (Adriamycin) alone or in combination. The use of 
Adriamycin in conjunction with cyclophosphamide and 5-fluorouracil resulted in the highest 
response rate with all responders continuing to respond. (AM. J. OBSTET. GYNECOL. 


1381: 311, 1978.) 


OUTSTANDING SUCCESS has been achieved in the 
treatment of many gynecologic cancers by the use of 
chemotherapy—-most notably that of uterine chorio- 
carcinoma, but also in ovarian adenocarcinoma. How- 
ever, there has been a striking lack of achievement by 
the use of chemotherapy in patients with rucurrent or 
metastatic carcinoma of the cervix or vagina. By the use 
of infusion chemotherapy for recurrent carcinoma of 
the cervix and vagina, there are two patients surviving 
over five years in whom there has been no evidence of 
recurrence.’ However, there are no reported similar 
survivors by the use of systemic chemotherapy in 
women with recurrent or metastatic carcinoma of the 
cervix or vagina. 

In our initial report on the use.of doxorubicin 
(Adriamycin) in patients with recurrent cervical or vag- 
inal cancer, 10 patients with recurrent cervical or vag- 
inal cancer were treated by Adriamycin alone; two of 
these had complete response and ‘one a partial re- 
sponse to therapy. With the same one-month criteria 
for response, 15 additional patients were treated with 
Adriamycin and bleomycin; one hdd a complete and 
one a partial response to this therapy. There were no 
responders to bleomycin alone.? This suggested that 


there was antitumor activity to Adriamycin with no: 
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significant activity to bleomycin in such patients. Be- 
cause other investigators had demonstrated a small re- 
sponse to cyclophosphamide, 5-fluorouracil, or metho- 
trexate in women. with recurrent cervical or vag- 
inal carcinoma, combination chemotherapy with these 
agents in conjunction with Adriamycin was devised. 
Moreover, in several animal tumors, the combtnation 
of Adriamycin and cyclophosphamide has shown to be 
synergistic.” This is a report of 100 patients treated 
with Adriamycin alone or in combination with other 
cytotoxic drugs. The temporal sequence of patients re- 
ceiving one of the following drugs consisted of: (1) 
Adriamycin (A) alone or Adriamycin and bleomycin 


. (AB); (2) Adriamycin plus low-dose cyclophosphamide 


and 5-fluorouracil (CAF;); (3) Adriamycin plus meth- 
otrexate (AM); (4) vincristine, actinomycin-D, cy- 


clophosphamide, and Adriamycin (VACA); and (5) 


Adriamycin plus high-dose cyclophosphamide plus 
5-fluorouracil (CAF;). Each trial of agents was ter- 
minated if no significant antitumor activity could be 
demonstrated. 


Materials and methods 


From 1971 to 1977, 112 women with carcinoma of 
the uterine cervix or vagina were treated with Adri- 
amycin alone or in combination. One hundred of these 
women were evaluable, and 12 were not evaluable for 
the following reasons: 10 received only one course of 
chemotherapy and did not return for evaluation, one 
was subsequently found to have a primary lung car- 
cinoma, and one drug combination (Adriamycin, 
CCNU, nitrogen mustard, bleomycin, vincristine) was 
used in only one patient. Ninety-six patients had recur- 
rent malignancy after previous pelvic irradiation, and 
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Table I. Dose schedules administered every three 
to four weeks 


| | Chemotherapy | . Dosage 


l. Adriamycin alone 60 mg./M.*, 75 mg/M.?, or 90 
mg./M.* 


20 mg./M.?, Days 1 to 3 
15 to 20 mg./M.?, Days 1 to 5 


3. Adriamycin plus . 30 mg/M.?, Days l and 2 


2. Adriamycin plus 
Bleomycin 


Methotrexate - 500 mg./M.? (4 hours), Day 1 
Leukovorum 10, mg./M.? every 6 hours x 12 

4. CAF, . 
Cyclophosphamide 500 mg./M.?, Day 1 
Adriamycin 60 mg./M.*, Day 1 
5-Fluorouracil 500 mg./M.?, Day 1 

5. CAF; 
Cyclophosphamide 200 mg./M.?, Days‘1 to 5 
Adriamycin ` 60 mg./M.*, Day 1 
5-Fluorouracil 200 mg./M.?, Days 1 to 5 

6. VACA 
Vincristine 1.5 mg., Day 1 
Actinomycin-D 0.5 mg., Days 1 to 5 
Cyclophosphamide 5 mg./Kg., Days | to 5 
Adriamycin 30 mg./M.?, Day 2 


Table II. Response to Adriamycin alone or in 
combination 














G Response 
‘No. 

Ther- | of pa- | Com- | Par- No Pro- ` 

A 50 2 l 20 27 6.0 
AB 16 0 l 4 HL ~” 6.2 
AM 135 0 0 4 T 0.0 
CAF, 8 0 l 4 3 19.5 
CAF; 7 ~l 9e ] 2 57.1 
VACA 4 0 0 0 4 0.0 
Totals 100 3 6 33 58 9.0 


*See text for explanation of abbreviations. 
P 


four presented with distant metastases not amenable to 
surgery or radiation therapy. Eighty-seven of the pa- 
tients had no previous chemotherapy prior to Adri- 
amycin, and 18 had progressed after one course of 
chemotherapy other than Adriamycin. The site of the 
primary lesion was cervix in 93 patients and vagina in 
. seven. Histopathology consisted of squamous cell car- 
cinoma in 78, adenosquamous carcinoma in 10, adeno- 
carcinoma in 11, and anaplastic carcinoma. in one. 
The dose of Adriamycin was 60 mg. per square me- 
ter, 75 mg. per square meter, or 90 mg. per square 
meter when used alone. When Adriamycin was used in 


combination chemotherapy, the dose of Adriamycin - 


was 30 mg. per square meter, 45 mg. per square meter, 

or 60 mg. per square meter (Table I). . 
Patients were seen every four weeks and underwent 

complete physical examination, chest x-ray, electro- 


cardiogram, and SMA and complete blood counts. 
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Chemotherapy was repeated every four weeks if the 
white count was 3,000 per cubic millimeter and platelet 
count was above 100,000 per cubic millimeter. Adri- 
amycin was discontinued, even if the patient was re- 
sponding, at a total dose of 550 mg. per square meter. 

Complete response to chemotherapy was defined as 
complete disappearance of all clinical and x-ray evi- 
dence of malignancy for a minimum of three months; 
partial response was a decrease by 50 per cent of any 
measurable lesions for three months; no change con- 
sisted of less than 50 per cent decrease in tumor size for 
three months; and progression consisted of increase in 
the size of the lesion. 


Results 


Table II outlines the response to therapy versus the 
type of therapy. Six per cent (three of 50) of the pa- 
tients receiving Adriamycin alone responded, and 6.2 
per cent (one of 16) of the patients receiving Adriamy- 
cin plus bleomycin responded. None of the patients 
receiving Adriamycin plus methotrexate (zero of 16) or 
VACA (zero of four) responded to therapy. Of the 
patients receiving CAF, 12.5 per cent (one of eight) 
responded, and 57.1 per cent (four of seven) re- 
sponded to CAF;. Of the entire series, three patients 


. had complete response and six patients had a partial 


response for an over-all response rate of 9.0 per cent. 
Seven of these patients had Adriamycin increased from 
40, 50, or 60 mg. per square meter alone or in combi- - 
nation to Adriamycin alone at 75 mg. per square meter 
as second-line therapy and none responded. 

Response versus site of primary lesion. Of the 93 
patients with carcinoma of the uterine cervix, 7.5 per 
cent responded (seven of 93). There were two patients 
who were complete responders, five who were partial - 
responders, 32 patients with no change, and 55 pa- 
tients exhibiting progression. Of the seven patents 
with carcinoma of the vagina, 28.5 per cent (two of 
seven) responded. One patient had a complete re- 
sponse, one had a partial response, one had no change, 
and four exhibited progression. 

Response versus histology. Of the 78 patients with 
squamous cell carcinoma, 7.6 per cerit responded (six 
of 78); one response was complete. Similarly, one of 10 
patients with adenosquamous carcinoma responded, 
two of 11 with adenocarcinoma responded, and one 
patient with anaplastic carcinoma did not respond 
(Table III). ! 

. Table IV outlines thé nine patients who responded 
to Adriamycin alone or in combination. All nine re- 
sponding patients received identical doses of Adria- 
mycin—60 mg. per square meter. Three of the re- 
sponders received Adriamycin alone, one received 
Adriamycin plus bleomycin, and five received CAF. Of 
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Table III. Response versus histology 
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Response 
Squamous 78 l 5 26 46 7.6 
Adenosquamous 10 l 0 2 7 , 10.0 
Adenocarcinoma 11 I l 5 " 5 18.1 
Anaplastic l 0 0 0 l 0.0 





Table IV. Analysis of patients responding to Adriamycin alone or in combination 


C. M. Cervix Adenosquamous Cervix, vesicovaginal 
fistula 

A. L. Vagina Squamous Pulmonary, vagina 

A. B. Cervix Squamous Liver 

M. P Cervix Adenocarcinoma Pelvis, aortic nodes 

L. M Cervix Squamous Pulmonary, pelvis 

M. R Cervix Adenocarcinoma Vagina, pelvic nodes 

M. M Cervix Squamous Cervix, aortic nodes 

B. R Vagina Squamous Vagina 

ix Cervix Squamous Pulmonary 


*See text for explanation of abbreviations. 


the five patients responding to CAF, four received 
CAF; and all are still responding. 


Comment 


The Gynecologic Oncology Group, because of the 
difficulty in evaluating the pelvis after previous irradi- 
ation, evaluated Adriamycin in carcinoma of the cervix 
by the median progression-free interval (PFI) rather 
than decrease in the size of the tumor.* Of 103 patients 
receiving Adriamycin (60 mg. per square meter), the 
median PFI was 3.7 months. One hundred six patients 
were randomly given Adriamycin (60 mg. per square 
meter) plus vincristine (1.5 mg. per square meter) with 
a median PFI of 4.2 months. The third treatment con- 
sisted of Adriamycin (50 mg. per square meter) plus 
cyclophosphamide (500 mg. per square meter). In 101 


A, 60 mg./M.* Complete, 8 Died. Autopsy: myocardial 
fibrosis; minimal; tumor 
in fistula. Survived 9 mo. 

A, 90 mg./M.? Complete, 9 — Recurred after A stopped 
at 550 mg./M.*. Survived 
10 mo. 

A, 60 mg./M.? Partial, 4 Dead of disease. Survived 
5 mo. 

AB Partial, 3 Died. Bone marrow toxic- 
ity. Autopsy: microscopic 
residual, 99% regres- 
sion. Survived 5 mo. 

CAF, Partial, 8 Dead of disease. Survived 

9 mo. 

CAF; Complete/6* ^ Alive. Still responding. 

CAF; Partial, 6* Alive. Still responding. 

CAF; Partial, 6* Alive. Still responding. 

CAF; Partial, 4* Alive. Still responding. 


women receiving this therapy, the median PFI was 5.7 
months, which suggests some slight improvement in 
the Adriamycin-cyclophosphamide-treated patients. 

We have treated 100 evaluable patients with Adri- 
amycin alone or in combination. Only six per cent of 
the patents receiving Adriamycin alone responded. 
There was no improvement by the addition of bleomy- 
cin with 6.2 per cent of the women responding. There 
were no patients who responded to Adriamycin plus 
bleomycin or VACA, and there was only one (12.5 per 
cent) partial response to CAF,. In our most recent trial 
with CAF; with twice the dose of cyclophosphamide 
and 5-fluorouracil, 57.1 per cent (four of seven) of the 
patients responded and all four are still responding. 
The follow-up, however, is too short to evaluate long- 
term results in these four patients. 


ee 
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Icones embryonum humanorum 


SAMUEL THOMAS VON SÓMMERRING 
Francofurti ad Moenum, Apud Varrentrapp et Wenner, 1799 


‘Sore EO WNÓOUERIDO THES ENA IVO E ETHISOHTN 





During the late eighteenth century, a wave of icono- 
graphic descriptive anatomy influenced many of the 
great anatomists of the period. Although this contrib- 
uted little to an understanding of bodily function, the 
work was renowned for its accuracy of detail. One of 
the finest examples of this "surface anatomy school" is 
the embryologic atlas of Sommerring. During a visit to 
London in 1778, Sómmerring met William Hunter and 
learned of his treatise on the "Anatomy of the gravid 
uterus." Because this work dealt mainly with the latter 
half of pregnancy, Sómmerring prepared this supple- 
ment to Hunter's work, depicting the embryo and fetus 
during the first five months of development. The folio 
contains two magnificent plates by the artist Christian 
Kóck, the first of which shows a series of 17 embryos 
(see illustration) and the second of which depicts three 
views of a fetus with and without its membranes. There 
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are no illustrations of internal structures. He also in- 
cluded an extensive bibliography of previous works de- 
voted to human embryology. Sómmerring attempted 
to discover truth and beauty in the form of every part 
of the human body and combined an astute sense of 
artistic representation with an exact perception of de- 
tail. He wrote: “What is the purpose of such an illustra- 
tion? Certainly nothing else than a pictorial reproduc- 
tion of a single surface of a preparation instead of a 
demonstration in nature, etc. Since, therefore, even the 
best representation never attains to nature's perfection 
in respect of minuteness and variation, and since what 
we show the amateur in place of nature is only a very 
poor substitute, it seems only fair to demand that every 
possible effort should be made to approach nature as 
nearly as possible; or at least to reproduce it just as well 
as possible. It will still be imperfect enough... I also 
think that physiologists who can avail themselves of a 
sufficiently large number of subjects and of ample op- 
portunities to examine them should always select the 
most perfect and therefore most beautiful specimen 
for the model of their descriptions. Since the anatomic 
description of any particular organ, generally speak- 
ing, is just as idealistic as the representation and de- 
scription of that same organ in a sketchbook, it seems 
appropriate to follow the same principles in describing 
it. Just as, on the one hand, we assume that all the 
works of art representing the human body and claim- 
ing ideal beauty for themselves must needs be correct 
from an anatomic point of view, so, on the other hand, 
should we as readily expect that everything that the 
dissector describes anatomically as a normal structure 
must needs be exceptionally beautiful. Without having 
found and established such a norm by means of fre- 
quent investigations and abstractions, one is not even 
able to decide what cases are deviations from the per- 
fect norm, etc." The most renowned German anatomist 
of the period, Sómmerring made numerous contribu- 
tions to neuroanatomy and produced a number of 
outstanding studies, including works on anatomy in 
general and on the anatomy of the special sense 
organs—even on the injurious effects of tight corsets 
on women's internal organs (Über die Wirkungen der 
Schnürbrüste, Berlin, 1793, Voss). A man of wide 
interests, he was one of the inventors of the electric 
telegraph. 
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ANUSOL-HC* SUPPOSITORIES . 
Rectal Suppositories with Hydrocortisone 
Acetate 


ANUSOL-HC* CREAM 
Rectal Cream with Hydrocortisone Acetate 


CAUTION: Federal law prohibits 
dispensing without prescription. 


Description: Each Anusol-HC Suppository 
contains hydrocortisone acetate, 10.0 mg; 
bismuth subgallate, 2.25%; bismuth resorcin 
compound, 1.75%; benzyl benzoate, 1.2%; 
Peruvian balsam, 1.8%; zinc oxide, 11.0%; 
also contains the following inactive ingre- 
dients: bismuth subiodide, calcium 
phosphate, and coloring in a bland, 
hydrogenated vegetable oil base. 

Each gram of Anusol-HC Cream 
contains hydrocortisone acetate, 5.0 mg; 
bismuth subgallate, 22.5 mg; bismuth 
resorcin compound, 17.5 mg; benzyl 
benzoate, 12.0 mg; Peruvian balsam, 

18.0 mg; zinc oxide, 110.0 mg; also con- 
tains the following inactive ingredients: 
propylene glycol, bismuth subiodide, 
propylparaben, methylparaben, polysorbate 
60 and sorbitan monostearate in a water- 
miscible base of mineral oil and glyceryl 
monostearate. Nonstaining. 


Indications: Anusol-HC is adjunctive therapy 
for the symptomatic relief of pain and dis- 
comfort in: external and internal hemor- 
rhoids, proctitis, papillitis, cryptitis, anal 
fissures, incomplete fistulas, and relief of 
local pain following anorectal surgery. 
Anusol-HC is especially indicated when 
inflammation is present. When acute 
symptoms subside, most patients can 
be maintained on regular Anusol® 
Suppositories or Ointment 


Contraindications: History of sensitivity to 
any component. Topical corticosteroids 
should not be employed in tuberculous. 
fungal and most viral lesions of the skin 
(including herpes, vaccinia, and varicella). 


Warnings: The safe use of topical steroids 
during pregnancy has not been fully estab- 
lished. Therefore, during pregnancy they 
should not be used unnecessarily on 
extensive areas, in large amounts or for 
prolonged periods of time. 


Precautions: Symptomatic relief should not 
delay definitive diagnoses or treatment. 
When there is bacterial skin infection, topical 
corticosteroids should be used only with 
appropriate concomitant antimicrobial 
therapy. Prolonged or excessive use of 
corticosteroids might produce systemic 
effects. 


Dosage and Administration: Anusol-HC 
Suppositories: Remove foil wrapper and 
insert suppository into the anus. One sup- 
pository in the morning and at bedtime, for 
3 to 6 days or until inflammation subsides. 
Then maintain patient comfort with regular 
Anusol. 

Anusol-HC Cream: Adults — After gentle 
bathing and drying of the area, remove tube 
cap and apply to the exterior surface and 
gently rub in. For internal use, attach the 
plastic applicator and insert into the anus 
by applying gentle continuous pressure. 
Then squeeze the tube to deliver medication. 
Cream should be applied 3 or 4 times a day 
for 3 to 6 days until inflammation subsides. 
Then maintain patient comfort with regular 
Anusol Suppositories or Ointment. 
Supplied: Suppositories — boxes of 12 
(N 0047-0089-12); in silver foil strips with 
Anusol-HC W/C printed in black. 

Cream — one-ounce tube (N 0047-0090-01) 
with plastic applicator; detachable label. 
STORE BETWEEN 59? and 86°F (15° 
and 30? C). 


Full information is available on request. 
AN-GP-81 


Warner/ Chilcott 


Division, 
Warner-Lambert Company, 


Morris Plains, New Jersey 07950 
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A comfortable seat 
for your hemorrhoid patients... 
Prescribe 


Anusol-HC 


suppositories and cream with 
hydrocortisone acetate—R, only 


The professional source of comfort 
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Lobular carcinoma of the breast, 
in situ and infiltrating,  / |- 
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One of a number of malignancies in which Adriamycin is of importance. 


e e 
rmm In addition to advanced metastatic cancer of the breast, othe 
ra | | } : mn disseminated neoplastic conditions have responded to 
Adriamycin and include: acute lymphoblastic leukemia, 


acute myeloblastic leukemia, Wilms’ tumor, osteogenic and 


; ( dox Orubi Cin hydrochloride) soft tissue sarcoma, neuroblastoma, ovarian carcinoma, 


: 2 transitional cell bladder carcinoma, thyroid carcinoma, 
for Injection lymphoma of both Hodgkin's and non-Hodgkin's type. and 
bronchogenic lung carcinoma in which the small cell 
histologic type is the most responsive compared to other cell 
FOR INTRAVENOUS USE ONLY types. Adriamycin should be administered only under the 
direction of specialists qualified in the administration of suc! 
10 mg and 50 mg vials drugs. 

Severe local tissue necrosis will occur if there is 
extravasation during administration. 

Severe irreversible myocardial toxicity with delayed 
congestive failure often unresponsive to any cardiac 
supportive therapy may be encountered as total dosage 
approaches 550 mg/m2. This toxicity may occur at lower 
cumulative doses in patients with prior mediastinal 
irradiation or on concurrent cyclophosphamide therapy. 


Ad | ‘| ry | Y The incidence of bone marrow depression is high. 


Hematopoietic toxicity may limit dosage. 
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LABORATORIES INC. In patients with impaired hepatic function, dosage 
should be reduced. 
For complete prescribing information, please see For information on the use of Adriamycin, call collect 
the following page. (614) 889-1300. ; 
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ADRIAMYCIN™ (doxorubicin hydrochloride) for Injection 
FORS4NTRAVENOUS USE ONLY 


WARNINGS er 
1. Severe local tissue necrosis will occur if there is extravasation during administration. 
Adriamycin must not be given by the intramuscular or subcutaneous route. 


2. Serious irreversible myocardial toxicity with delayed congestive failure often unrespon- 
sive to any cardiac supportive therapy may be encountered as total dosage approaches 
550 mg/m*. This toxicity may occur at lower cumulative doses in patients with prior 
mediastinal irradiation or on concurrent cyclophosphamide therapy. 


3. Dosage should be reduced in patients with impaired hepatic function. 


4. Severe myelosuppression may occur. 


5. Adriamycin should be administered only under the supervision of a physician who is 
experienced in the use of cancer chemotherapeutic agents. 


DESCRIPTION 
Doxorubicin is a cytotoxic anthracycline antibiotic isolated from cultures of Streptomyces peuce- 
tius var. caesius. It is supplied in the hydrochloride form as a freeze-dried powder containing lactose. 


CLINICAL PHARMACOLOGY 

Though not completely elucidated, the mechanism of action of doxorubicin is related to its ability 
to bind to DNA and inhibit nucleic acid synthesis. Cell culture studies have demonstrated rapid cell 
penetration and perinucleolar chromatin binding, rapid inhibition of mitotic activity and nucleic acid 
synthesis, mutagenesis and chromosomal aberrations. Animal studies have shown activity in a 
spectrum of experimental tumors, immunosuppression, carcinogenic properties in rodents, induction 
of a variety of toxic effects, including delayed and progressive cardiac toxicity in rabbits, myelosup- 
pression in all species and atrophy to testes in rats and dogs. 

Pharmacokinetic studies show the intravenous administration of normal or radiolabeled Adria- 
mycin (doxorubicin hydrochloride) for Injection is followed by rapid plasma clearance and significant 
tissue binding. Urinary excretion, as determined by fluorimetric methods, accounts for approxi- 
mately 4-596 of the administered dose in five days. Biliary excretion represents the major excretion 
route, 40-50% of the administered dose being recovered in the bile or the feces in seven days. 
Impairment of liver function results in slower excretion, and, consequently, increased retention and 
accumulation in plasma and tissues. Adriamycin does not cross the blood brain barrier. 


INDICATIONS 

Adriamycin has been used successfully to produce regression in disseminated neoplastic condi- 
tions such as acute lymphoblastic leukemia, acute myeloblastic leukemia, Wilms' tumor, neuroblas- 
toma, soft tissue and bone sarcomas, breast carcinoma, ovarian carcinoma, transitional cell bladder 
carcinoma, thyroid carcinoma, lymphomas of both Hodgkin and non-Hodgkin types and bronchogenic 
carcinoma in which the small cell histologic type is the most responsive compared to other cell 
types. A number of other solid tumors have also shown some responsiveness but in numbers too 
limited to justify specific recommendation. Studies to date have shown malignant melanoma, kidney 
carcinoma, large bowel carcinoma, brain tumors and metastases to the Central Nervous System not 
to be significantly responsive to Adriamycin therapy. 


CONTRAINDICATIONS 

Adriamycin therapy should not be started in patients who have marked myelosuppression induced 
by previous treatment with other antitumor agents or by radiotherapy. Conclusive data are not 
available on pre-existing heart disease as a co-factor of increased risk of Adriamycin induced 
cardiac toxicity. Preliminary data suggest that in such cases cardiac toxicity may occur at doses 
lower than the recommended cumulative limit. It is therefore not recommended to start Adriamycin 
in such cases. Adriamycin treatment is contraindicated in patients who received previous treatment 
with complete cumulative doses of Adriamycin and daunorubicin. 


WARNINGS 

Special attention must be given to the cardiac toxicity exhibited by Adriamycin. Although 
uncommon, acute left ventricular failure has occurred, particularly in patients who have received 
total dosage of the drug exceeding the currently recommended limit of 550 mg/m*. This limit 
appears to be lower (400 mg/m?) in patients who received radiotherapy to the mediastinal area or 
concomitant therapy with other potentially cardiotoxic agents such as cyclophosphamide. The total 
dose of Adriamycin administered to the individual patient should also take into account a previous or 
concomitant therapy with related compounds such as daunorubicin. Congestive heart failure and/or 
cardiomyopathy may be encountered several weeks after discontinuation of Adriamycin therapy. 

Cardiac failure is often not favorably affected by presently known medical or physical therapy for 
cardiac support. Early clinical diagnosis of drug induced heart failure appears to be essential for 
successful treatment with digitalis, diuretics, low salt diet and bed rest. Severe cardiac toxicity may 
occur precipitously without antecedent EKG changes. Baseline EKG and periodic follow-up EKG 
during, and immediately after, active drug therapy is an advisable precaution. Transient EKG 
changes, such as T-wave flattening, S-T depression, and arrhythmias are presently not considered 
indications for suspension of Adriamycin therapy. A persistent reduction in the voltage of the QRS 
wave is presently considered more specifically predictive for cardiac toxicity. If this occurs, the 
benefit of continued therapy must be carefully evaluated against the risk of producíng irreversible 
cardiac damage. 

There is a high incidence of bone marrow depression, primarily of leukocytes, requiring careful 
hematological monitoring. With the recommended dosage schedule, leukopenia is usually transient, 
reaching its nadir at 10-14 days after treatment with recovery usually occurring by the 21st day. 
White blood cell counts as low as 1000/mm* are to be expected during treatment with appropriate 
doses of Adriamycin. Red blood cell and platelet levels should also be monitored since they may also 
be depressed. Hematologic toxicity may require dose reduction or suspension or delay of Adriamycin 
therapy. Persistent severe myelosuppression may result in superinfection or hemorrhage. 

It has been reported that Adriamycin may enhance the severity of the toxicity of anticancer 
therapies such as exacerbation of cyclophosphamide induced hemorrhagic cystitis, mucositis 
induced by radiotherapy, and hepatotoxicity of 6-mercaptopurine. 

Toxicity to recommended doses of Adriamycin is enhanced by hepatic impairment; therefore, prior 
to the individual dosing, evaluation of hepatic function is recommended using conventional clinical 
laboratory tests such as SGOT, SGPT, alkaline phosphatase, bilirubin, and BSP. (See Dosage and 
Administration.) 

On intravenous administration of Adriamycin, a stinging or burning sensation signifies a small 
degree of extravasation and even if blood return from aspiration of the infusion needle is good, the 
injection or ipfusion should be immediately terminated and restarted in another vein. 





PRECAUTIONS 

Initial treatment with Adriamycin requires close observation of the patient and extensive 
laboratory monitoring. It is recommended, therefore, that patients be hospitalized at least during the — 
first phase of the treatment. 

There is no adequate information on whether this drug may adversely effect fertility in human — 
males or females, or have a teratogenic potential or other adverse effects on the fetus. Experimental — 
teratology studies, though not showing a definite increase in specific or nonspecific malformations 
indicate a moderate interference with the viability of embryos and fetuses. Adriamycin has been 
shown to be abortifacient when given in high doses to rabbits. Therefore the benefits to the pregnant 
patient should be weighed against the potential toxicity to fetus and embryo. Adriamycin and related — 
compounds have also been shown to have mutagenic and carcinogenic properties when tested in — 
experimental models. ; 

Like other cytotoxic drugs, Adriamycin may induce hyperuricemia secondary to rapid lysis of 
neoplastic cells. The clinician should monitor the patient’s blood uric acid level and be prepared to 
use such supportive and pharmacologic measures as might be necessary to control this problem. 

Adriamycin imparts a red coloration éo the urine for 1-2 days after administration and patients 
should be advised to expect this during active therapy. 

Adriamycin is not an anti-microbial agent. 


ADVERSE REACTIONS 
Dose limiting toxicities of therapy are myelosuppression and cardiotoxicity (see Warnings). Other — 
reactions reported are: ^u 
Cutaneous - Reversible complete alopecia occurs in most cases. Hyperpigmentation of nailbeds — 
and dermal creases, primarily, occurs in children in a few cases. Recall of skin reaction due to prior —— 
radiotherapy has occurred with Adriamycin administration. "9 

Gastrointestinal - Acute nausea and vomiting occurs frequently and may be severe. This may be — 
alleviated by antiemetic therapy. Mucositis (stomatitis and esophagitis) may occur 5-10 days after 
administration. The effect may be severe leading to ulceration and represent a site of origin for — 
severe infections. The incidence and severity of mucositis is greater with the 3 successive daily 
dosage regimen. Anorexia and diarrhea have been occasionally reported. 

Vascular - Phlebosclerosis has been reported especially when small veins are used or a single 
vein is used for repeated administration. Facial flushing may occur if the injection is given too 
rapidly. 

Local - Severe cellulitis, vesication and tissue necrosis will occur if Adriamycin is extravasated 
during administration. Erythematous streaking along the vein proximal to the site of the injection has. 
been reported. i 

Hypersensitivity - Fever, chills and urticaria have been reported occasionally. Anaphylaxis may 
occur. A case of apparent cross sensitivity to lincomycin has been reported. i 

Other - Conjunctivitis and lacrimation occur rarely. 


DOSAGE AND ADMINISTRATION 

Care in the administration of Adriamycin will reduce the chance of perivenous infiltration. It may 
also decrease the chance of local reaction such as urticaria and erythematous streaking. 

The recommended dosage schedule is 60-75 mg/m? as a single intravénous injection administered 
at 21-day intervals. The lower dose should be given to patients with inadequate marrow reserves 
due to old age, or prior therapy, or neoplastic marrow infiltration. An alternative dose schedule is 30 
mg/m? on each of three successive days repeated every 4 weeks. Adriamycin dosage must be 
reduced if hepatic function is impaired according to the following table: 


BSP Recommended D 

Retention Dose E 

9-1596 % normal dose 
> 15% '4 normal dose 


Preparation of Solution: Adriamycin 10 mg vials and 50 mg vials should be reconstituted with — 
Sodium Chloride Injection U.S.P. 5 ml and 25 ml respectively, to give a final concentration of 2 mg/m! — — 
of doxorubicin hydrochloride. A 

Both powder and solution must be handled with care. If Adriamycin powder or solution contacts 
the skin or mucosae, wash thoroughly with soap and water. 

After adding the diluent, the vial should be shaken and the contents allowed to dissolve. The 
reconstituted solution is stable for 24 hours at room temperature and 48 hours under refrigeration 
(4-10°C). It should be protected from exposure to sunlight and any unused solution should be 
discarded. 

It is recommended that Adriamycin be slowly administered into the tubing of a freely running 
intravenous infusion of Sodium Chloride Injection U.S.P. or 5% Dextrose Injection U.S.P. The tubing 
should be attached to a Butterfly needle inserted preferably into a large vein. The rate of 
administration is dependent on the size of the vein and the dosage. However the dose should be 
administered in not less than 3 to 5 minutes. Local erythematous streaking along the vein as well as 
facial flushing may be indicative of too rapid an administration. A burning or stinging sensation may 
be indicative of perivenous infiltration and the infusion should be immediately terminated and 
restarted in another vein. 

Adriamycin should not be mixed with heparin since it has been reported that these drugs are 
incompatible to the extent that a precipitate may form. Until specific compatibility data are 
available, it is not recommended that Adriamycin be mixed with other drugs. 

Adriamycin has been used in combination with other approved chemotherapeutic agents. Though 
evidence is available that at least in some types of neoplastic disease combination chemotherapy is 
superior to single agents, the benefits and risks of such therapy have not yet been fully elucidated. 


HOW SUPPLIED 

ADRIAMYCIN™ (doxorubicin hydrochloride) for Injection is available in two sizes: 

10 mg - Each rubber disc-capped vial contains 10 mg of doxorubicin HCI and 50 mg of lactose 
U.S.P. as a sterile red-orange lyophilized powder. Packaged and supplied in 10-vial 
cartons NDC 38242-874-10. 

50 mg - Each rubber disc-capped vial contains 50 mg of doxorubicin HC! and 250 mg of lactose 
U.S.P. as a sterile red-orange lyophilized powder. Packaged and supplied in a single vial 
carton NDC 38242-875-50. 
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Some live with them. 


That's why we developed a 
way to routinely screen high 
risk asymptomatic patients 
for endometrial carcinoma. 





The way...the Endometrial 
Pap Test. The means...the CURITY Isaacs™ Endometrial Cell Sampler, 
This technique is used against the rising incidence and high mortality rate 
of endometrial carcinoma. 


Any post-menopausal woman 
who is taking estrogen, is overweight, has high blood pressure, diabetes or 
irregular menstruation is a high risk candidate for endometrial carcinoma. 

The CURITY Isaacs Endometrial 
Cell Sampler is easy and convenient to use. It requires no special patient 
preparation, no dilation and no anesthesia. The simple procedure obtains 
excellent intra-uterine cell samples rapidly and eliminates the need for 
additional and complex apparatus associated with other techniques. 

Patient acceptance for repeat test- 
ing is excellent since there is minimal patient discomfort associated with the 
CURITY Isaacs Endometrial Cell Sampler. A cytological sample is obtained 
through manual syringe aspiration...there is no traumatic cutting or 
scraping of tissues. The samples are stained and fixed using the standard 
Papanicolaou method. Alternative sample handling procedures, such as 


filtration or cell blocks, may also be employed. KEN D ALL 


The CURITY Isaacs Endometrial Cell Sampler 


























„when your patients live with high risks. INNOVATORS IN PATIENT CARE 
For more information write to: 
Cu I ity The Kendall Company, 
" c/o Hospital Products Division 
Isaacs Endometrial One Federal Street, Boston, MA 02101 
Cell sa mpler or call Barbara Kaylor at 617-423-2000. 
Name dus B 
« PC Ripe SUR 
Hospital 
Lu Address E 
K City 
State -Zip 
Telephone EN. 0 EE S MOT 











Precautions: 1) If patient has severe discomfort or if entry cannot be accomplished, sound uterus and adjust the malleable cannula 
accordingly. A tenaculum may be required in cases of severe uterine angulation. 2) Sampling may not be possible in some patients 
due to vaginal or cervical stenosis. 
Contraindications: 1) Should not be used it pregnancy is suspected. 2) If patient has known clotting deticiencies. 3) If patient has acute 
pelvic inflammatory disease. 
" Caution: Federal (U.S.A.) law restricts this device to sale by or on the order ot a physician. 
U.S. Patent No. 3,777,743 
© 1978, The Kendall Company - Hospital Products One Federal Street Boston, MA 02101 43 
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THE 
TREND 
SETTER... 


she selécts 
the direction 
of her own 
life-style 





YOU SELECT THE 
DIRECTION OF HER 
ORAL CONTRACEPTIVE - 
DOSAGE 


For almost complete effectiveness 
ana predictable cycle contro 


LOWER DOSE 


OVCON-35 


2] peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 





Carefully developed lower dose oral contraceptive 

e contains ethinyl estradiol —the preferred estrogen for sub-50 mcg. 
combinations 

' lowest norethindrone content of any combination oral contraceptive 

' protection rate of 98.4% (method effectiveness) 

' low incidence of common estrogenic and progestogenic side effects 


OVCON-35...the trend setter in lower dose oral contraception 


Mead [ien PHARMACEUTICAL DIVISION 


. Data on file, Mead Johnson Pharmaceutical Division. 





"lease see following page for brief summary of prescribing information. 
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Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein throm- 
bophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 4) Known or 
suspected carcinoma of the breast. 5) Known or suspected estrogen dependent neoplasia. 
6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy. 

. Warnings: 





` 









— 









Cigarette smoking increases the risk of serious cardioyascular side effects from oral con- 
traceptive use. Women who use oral contraceptives should be strongly advised not to 
smoke. Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, steoke, myocardial infarction, hepatic adenoma, 
gallbladder disease, hypertension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks. 


1) Thromboembolic Disorders and Üther Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies esti- 
mate that users of oral contraceptives are 4 to 1l times more likely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk cf myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted in the 
United Kingdom found that the greater the number of underlying risk factors for coronary artery dis- 
ease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. In terms of relative risk, it has been estimated that oral contraceptive users who do not smoke 
(smoking considered a major predisposing condition to myocardial infarction) are about twice as likely 
to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users 
who smoke have about a 5-fold increased risk of fatal infarction compared to users who do not smoke 
but about a 10- to 12-fold increased risk compared to nonusers who do not smoke. The amount of 
smoking is a very important factor. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives; 
preparations containing 100 mcg. or more of estrogen were associated with a higher risk of throm- 
boembolism than those containing 50-80 mcg. of estrogen. The relative risk of thromboembolic dis- 
ease associated with progestin-only oral contraceptives has not been determined. Cases of throm- 
boembolic disease have been reported in women using progestin-only products, and they should not be 
presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000; ages 35-44, 
-33/100,000; ages 45-49, 140/100,000), the risk being concentrated in older women, in those with a 
long duration of use, and in cigarette smokers. The highest risk was found in heavy cigarette smokers 
(15 or more cigarettes per day) who used oral contraceptives and were aged 40 or older. Women who 
smoke should be advised not to use oral contraceptives. The use of ora! contraceptives in women over 
age 40 with other risk factors is not recommended. The mortality associated with all of the methods of 
birth control is low compared to the risk of childbirth, with the exception of oral contraceptive users 
who smoke and are over age 40. The lowest mortality is associated with the condom or diaphragm 
backed up by early abortion. The risk of thromboembolic and thrombotic disease associated with oral 
contraceptives increases with age after approximately age 30 and for myocardial infarction is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, 
and especially by cigarette smoking. The physician and the patient should be alert to the earliest 
manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embo- 
lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be suspected, the drug should be discontinued immediately. lf feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an 
increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have been re- 
ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of 
oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or 
complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions, 
and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. Long term administra- 
tion of either natural or synthetic estrogen in certain animal species increases the frequency of car- 
cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first 21 cases of 
endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women 
without predisposing risk factors for this disease, nearly all occurred in women who had used a se- 
quential oral contraceptive. No evidence has been reported suggesting an increased risk of endometrial 
cancer in users of conventional combination or progestin-only oral contraceptives. No increase in 
breast cancer in women taking oral contraceptives has been reported although one study reported an 
increased risk of breast cancer in subgroups of women treated using oral contraceptives with docu- 
mented benign breast disease. There is at present no confirmed evidence from human studies of an in- 
creased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women tak- 
ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocystic disease or abnormal 
mammograms should be monitored with particular care if they elect to use oral contraceptives. 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral 
contraceptives. One study reported a higher risk associated with oral contraceptive formulations with 
high hormonal potency. Although benign and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short term as well as long term users 
cf oral contraceptives. Two studies relate the risk with duration of contraceptive use, the risk being 
much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it 
should be considered in women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5) Use in Pregnancy, 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported 
to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. A high percentage of such exposed women (30% to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign it is not known 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop ab- 
normalities of the urogenital tract. Similar data are not availáble with the use of other estrogens but it 
cannot be presumed that they would not induce similar changes. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female 
sex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications and there is no evi- 
dence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing oral 
contraceptive therapy. Embryos with these anomalies are virtually always spontaneously aborted. 


Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stop- 
a x ; u i -maada that far anu nationt whn hac missed two con- 
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secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the pa- 
tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered at 
the time of the first missed period and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potential 
risks to the fetus and the advisability of pregnancy continuation should be discussed in light of these 
risks. It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend three months. Administration of progestin-only or progestin- 
estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladder 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years of 
use. 7) Carbohydrate and Lipid Metabolic Effects. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic pa- 
tients should be carefully observed while receiving oral contraceptives. Increased serum levels of 
triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical sig: 
nificance of this observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood 
pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension in 
oral contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the re- 
ported prevalence in the first year. Women who previously had hypertension during pregnancy may be 
more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. The 
onset or exacerbation of migraine or development of headache of a new pattern which is recurrent, per- 
sistent or severe, requires discontinuation of oral contraceptives and investigation of the cause. 
10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons for 
patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleed- 
ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recur- 
rent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out preg- 
nancy or malignancy. If pathology has been excluded, time or change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk 
of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or 
young women without regular cycles may have a tendency to remain anovulatory or to become amenor- 
rheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. 
Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral con- 
traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not using 
oral contraceptives since the drugs are more effective in preventing intrauterine rather than ectopic 
pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products and 
progestin-only oral contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of mothers receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than ] year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con- 
traceptives may cause some degree of fluid retention, conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma re- 
quire careful observation. 5) Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in 
any patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in 
such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter- 
mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 
subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral 
contraceptive therapy when relevant specimens are submitted. 10) Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased anti- 
thrombin 3: increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and 
has been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbitu- 
rates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital anomalies. There is 
evidence of an association between the following conditions and the use of oral contraceptives, 
although additional confirmatory studies are needed: Mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 
and/or vomiting, usually the most common adverse reactions, occur in approximately 10% or less of 
patients during the first cycle (Other reactions, as a general rule, are seen much less frequently or only 
occasionally.); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding: spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment; 
temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may per- 
sist; breast changes (tenderness, enlargement, and secretion); change in weight (increase or 
decrease): change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow- 
ing adverse reactions have been reported in users of oral contraceptives, and the association has been 
neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 
corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 
syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral AD by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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Observations of intrauterine fetal breathing movements— 


A review 


P. L. WILDS, M.D. 
Augusta, Georgia 


The past decade has seen the end of the debate over the existence of spontaneous fetal 
breathing movements under normal conditions. Episodes of rapid, shallow breathing activity 

' occur normally, but are absent during electrocortical activity associated with quiet sleep and 
are suppressed by acute hypoxia and by a variety of drugs and external stimuli. The 
activation of fetal breathing occurs mainly during rapid eye movement sleep, but the 
physiologic control of the activation has not been identified. Abnormal conditions preceding 
fetal death may be associated with decreases in normal breathing activity, prolonged 
apnea, intermittent gasping, rapid episodic breathing with diminished variability, and 
continuous breathing or gasping. Positive identification of these abnormal patterns requires 
prolonged periods of observation and accurate recording of the incidence, rate, and 
variability of breathing movements. These requirements are met readily in studies of 
animals with implanted recording devices, but for human observations the available 
ultrasonic systems using external transducers have important theoretical and practical 
drawbacks. The technical problems of recording breathing movements in utero by external 
methods appear to be less formidable than the biologic problems of ascertaining how the 
movements are controlled. (AM. J. OBSTET. GYNECOL. 131: 315, 1978.) 


THE EXISTENCE AND NORMALITY of intrauterine 
fetal breathing movements have been well established 
by studies of fetal lambs with long-standing implanted 
catheters and by noninvasive ultrasound observations 
in human subjects. The patterns of intrauterine fetal 
breathing movements differ in many ways from those 
usually observed in the fetus that has been exteriorized 
for a short time and from those of air-breathing neo- 
nates. This report is a review of the problems of observ- 
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ing and interpreting intrauterine fetal breathing 
movements. 

Rhythmic breathing movements of the intrauterine 
fetus were described and recorded from the maternal 
abdomen in normal human pregnancies as early as 
1888.! During the next 80 years, despite many obser- 
vations and experiments, there was no satisfactory 
proof that similar movements occurred under physio- 
logic conditions in experimental animals or, indeed, 
that recordings of movements of the maternal abdomi- 
nal wall were interpreted correctly as showing fetal 
breathing movements. In 1970, the required proof 
from recordings obtained over many days from fetal 
lambs with long-standing implanted catheters was re- 
ported simultaneously by Dawes and co-workers? and 
by Merlet and her colleagues? Merlet and associates 


_ published the first tracings of normal intrauterine 


breathing recorded from an intraesophageal catheter. 
Dawes and his group,’ in addition to confirming the 


315 
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normality of fetal breathing movements via long-term 
recordings from intrauterine lambs, demonstrated that 
similar patterns of spontaneous breathing movements 
also could be observed in exteriorized fetal lambs 
under special experimental conditions. Rapid, mostly 
irregular breathing movements occurred during what 
appeared to be rapid eye mowement (REM) sleep; at 
other times, sporadic deeper breaths were observed. 
Similar breathing patterns occurred in intrauterine 
preparations in which REM sleep was inferred from 
the fetal electrocorticogram or from the fetal elec- 
trooculogram. 

The findings of the aforementioned groups” ? 
heralded the end of the long debate over the existence 
of fetal breathing movements as a normal event and led 
to the intensive investigations of fetal breathing 
movements of the present decade. More than 100 re- 
ports and commentaries on fetal breathing have been 
published since 1970 and are matched by a large num- 
ber published in earlier years.* The older literature 
continues to be of more than historical interest and 
provides a background for the evaluation of some of 
the more recent reports.  ' 


Review of literature before 1970 


Fetal breathing has been a popular subject for review 
articles for at least 40 years. More than a dozen reviews 
in English have been published; the majority antedate 
1970 and affirm the prevailing belief of the time, that 
fetal breathing movements normally did not occur in 
utero. 

Only two early reviews take the opposite view and 
marshal the evidence that intrauterine fetal breathing 
is a normal occurrence. The earliest in English, by 
Bonar and his group,? was published posthumously in 
1938. A review by Snyder? followed a decade later. 
They include generous selections of translated quota- 
tions and reproductions of tracings from the early 
European literature. Since these reviews are readily ac- 
cessible, only a few of their references to early articles 
will be repeated here. 

Early studies in human subjects. In 1888, Ahlfeld,’ 
a German gynecologist, in the first of his many publi- 
cations on fetal breathing, described periodic, rhythmic 
intrauterine fetal movements observed in the perium- 
bilical area of the intact abdomen of pregnant women. 
In the same year, his pupil, Weber, prepared tracings 
of these movements made with a kymograph, and later, 
Ahlfeld concurred with Weber in ascribing the 
movements to intrauterine respiratory activity. In 
1899, an Italian contemporary, Ferroni,°* confirmed 
Ahlfeld’s observations and also published graphic rec- 
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ords of fetal respiratory movements, with these com- 
ments:? 


"During the last months of pregnancy characteristic 
rhythmical movements are evident in a great many 
pregnant women which can be recorded graphically 
and whose point of origin certainly is the fetus. 

"Ihese rhythmical movements have nothing to do 
with the well known active movements of the fetus such 
as extension of the spinal column, movements of the 
extremities, etc. They recur at repeated intervals dur- 
ing twenty-four hours, are periodic and change in their 
frequency and duration. ... 

“The movements may be divided into two definitely 
separate types...the one type is sudden, brief, and 
interrupted by a pause; the other type is much more 
rapid wave-like, arising one after another. They can 
also appear in the same women one following the other 
in succession. 

"Varying in accordance with the position of the fetus, 
these movements correspond in location to that of the 
thoracic region, and indeed the upper portion of it as 
well as the diaphragmatic and lower costal margin area; 


and they must be recognized as physiological 


movements on account of their functional value during 
pregnancy as well as immediately after birth. 

"Very probably the first type is to be considered as 
fetal hiccough, the second type as superficial in- 
trauterine respiratory movements." (Snyder's transla- 
tion.) 

In 1905, Ahlfeld' authored an article with many 
kymograph tracings of fetal breathing movements 
which are described in the following excerpts:? 


"In all pregnant women during the last months of 
pregnancy one observes rhythmical, rising and falling, 
rocking movements of the abdomen most frequently in 
the region of the umbilicus, if only one takes sufficient 
time for observation. They occur, as already men- 
tioned, periodically and continue for a short time, 
sometimes with interruptions. Yet I also saw cases in 
which I could continue the observation an hour or 
longer. In some women—1 can give no reason for 
it—the movements were to be met with great regularity 
and these cases I naturally made use of when I wanted 
to undertake an investigation and when I desired a 
demonstration for colleagues who had not yet seen 
such movements. In other women I waited at times for 
an hour without recognizing any movements while in 
the same individuals at another time I found them 
more quickly. 

"The number of these excursions varies between 


. thirty-eight and seventy-six per minute; and averages 


sixty-one.... They are distributed not entirely evenly 
during each minute but follow one another now more 
rapidly, now more slowly, and are even completely in- 
terrupted for brief pauses." (Snyder's translation). 
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Ahlfeld’ then described the much rarer, periodic oc- 
currence of single diaphragmatic contractions, occur- 
ring eight to 28 times per minute in sequences of 20 to 
nearly 200, and continued: | 


"In addition, I might mention still a third type of 
movement which I have sometimes been able to ob- 
serve through the abdominal wall and record graphi- 
cally. In conjunction with a normal intrauterine respi- 
ration curve, there appears suddenly a series of ex- 
tremely rapid rising and falling movements so that 
where previously five excursions were recorded in four 
seconds, suddenly eight of them appear. 

"For recording the waves of movement of the ab- 
dominal wall, I used a glass funnell of 5 cm. diameter 
connected with a tambour and writing point. 

“This respiration needs to be only a superficial one in 
order to fulfill its purpose of helping to promote the 
development of the respiratory organs. I imagine what 
happens is that the inspired column of fluid will not 
normally go beyond the point of bifurcation of the 
trachea, as one can always see the same sort of super- 
ficial respiratory movements of the newly born head, 
if the infant does not at once cry loudly. 

"Ihe newborn child makes only movements which it 
has already practiced within the uterus." (Snyder's 
translation.) 


In 1911, the physiologist, Reifferschied,* reviewed 
Ahlfeld's reports and, for the first time, published 
kymograph tracings showing, simultaneously, in- 
trauterine fetal breathing movements, maternal respi- 
ratory movements, and the maternal carotid pulse, all 
of which occurred at different rates. His recordings 
were reproduced in several later reviews* ® * and have 
a clarity that is yet to be surpassed by tracings of the 
electronic era. Where Ahlfeld had believed that the 


. fetus made breathing movements of insufficient mag- . 


nitude to clear the respiratory dead space, but with an 
open glottis, Reifferschied postulated that the glottis 
was closed and that aspiration of amniotic fluid ordi- 
narily did not occur during intrauterine breathing ac- 
tivity. He urged that the term “intrauterine respira- 
tion" be avoided, since it may lead to misunderstand- 
ing. "One is not dealing with respiration in the proper 
sense," he wrote, "but with movements stimulated from 
the respiratory center." Of the failure to observe the 
movements in animal experiments when the uterus was 
opened and the fetus was exposed, he explained that 
physiologic conditions no longer prevailed. The expo- 
sure, he asserted, would constitute a tremendous 
peripheral stimulus to the fetus. He believed that the 
respiratory center, which ordinarily has a low threshold 
and responds to weak stimuli, would be overwhelmed 
and paralyzed by a strong stimulation and for a while 
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thereafter might respond only to an excessive stimulus, 
such as compression of the umbilical cord ? 

From the viewpoint of the 1970's the recordings 
published by Ahlfeld and Reifferschied are persuasive 
evidence of intrauterine fetal breathing, and their in- 
terpretations seem extraordinarily perceptive. They 
were not so regarded by, their contemporaries. Runge 
and Fromme, in separate papers, both declared that 
Ahlfeld’s doctrine of intrauterine’ respiration was false, 
and Fromme added;° 

“It is to be urged that this doctrine finally vanishes 
until data are actually brought forth on the living 
human or animal fetuses which demonstrate ad oculos 
these intrauterine respiratory movements which up to 
now are a completely vague assumption.” (Snyder’s 
translation). 

The demonstration ad oculos was a long time in com- 
ing. It was impossible with the techniques of the day or 
with Snyder’s motion picture studies made a quarter of 
a century later? to demonstrate that the observed 


movements of the maternal abdomen were the direct 


result of fetal breathing movements. In experimental 
animals, investigators either failed to demonstrate the 
movements at all or were able to elicit them only under 
unphysiologic conditions. 

Acute studies of fetal breathing in animals. Acute 
studies of fetal breathing in animals have a much 
longer history than observations of human fetal breath- 
ing. The German psychologist, W. F. Preyer,! re- 
viewed the literature up to 1885, and Bonar and 
colleagues? provided a later summary and list of refer- 
ences. The observations of some of the earliest inves- 
tigators foreshadow many published in this century. In 
1781, Winslow observed the fetuses of dogs and .cats 
after the uterus had been exposed and noted rhythmic 
movements of the nasal orifices, expansion and con- 
traction of the thorax, and movements of the fetal ab- 
domen in the amniotic fluid, before the umbilical cords 
were disturbed. Beclard, in 1813, opened the uteri of 
pregnant animals and described similar movements, 
slower than neonatal respiration. He noted that distur- 
bance of the placental circulation led to stronger and 
faster movements. If the neck of a living fetus was tied 
after aqueous fuchsin had been injected into the am- 
niotic sac, the colored fluid could be identified later in 
the fetal bronchi. Preyer himself observed breathing 
movements in guinea pig fetuses with intact amniotic 
sacs immersed in warm saline and concluded that am- 
niotic fluid is inhaled into the alveoli by premature 
respiratory activity." l 

In the twentieth century, there have been a large 
number of acute studies in experimental animals in 
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which fetal breathing movements have been observed 
and many others in which movements were sought 
but not observed. In addition, there have been indi- 
rect observations in which amniotic fluid markers 
were looked for in the fetal lung or bronchi, as evi- 
dence of prior fetal respiratory activity. A selection of 
studies from both these groups will be reviewed here, 
primarily to indicate the difficulties of their inter- 
pretation. 

In 1936, Rosenfeld and Snyder’ !? deas ed a series 
of experiments, mostly in rabbits but with some in cats 
and guinea pigs, in which labor was inhibited by an 
injection of chorionic gonadotropin (Antuitrin-S*) and 
anesthesia was achieved by lumbar section of the spinal 
cord. The abdomen was opened in a warm saline bath 
and the intact, translucent uterus could be observed 
with its contained fetuses. In experiments on term 
pregnancies, regular respiratory movements consisting 
of rhythmical excursions of the diaphragm and chest 
wall were observed for "many hours." 


"In litters which contained from one to ten fetuses 
there was wide difference in rate of breathing even 
among members of the same litter. In a single litter one 
or more fetuses showed respiratory movements of 
regular rhythm while others were completely apneic. If 
all the fetuses were then detached from the uterus and 
removed to the air the difference which existed in the 
uterus was no longer evident and the entire litter after 
delivery breathed at a uniformly rapid rate charac- 
teristic of the newborn. Failure to demonstrate regular 
respiratory movements in any of the litter within the 
unopened uterus was encountered in about a quarter 
of the experiments," '?- 


Some fetuses were permitted to escape into the saline 
bath through a small uterine incision, leaving the 
placenta and cord undisturbed: 


"In the fetuses which were delivered into the saline 
bath while the cord circulation remained unimpaired, 
the rate of respiration usually increased. In apneic 
fetuses respiratory movements usually set in soon after 
escape from the uterus into the saline bath. The rate 
was less rapid, however, than in the newborn. 

“The influence upon respiration of exposure of. the 
uterus at laparotomy and of section of the spinal cord 
was controlled by examination of the pregnant animal 
before operation. In the intact animal which was sitting 
quietly on a table or lying on its back, fetal movements 
could readily be seen by observation of the abdominal 
wall of the mother. At localized areas of the abdomen 
corresponding to the position of different fetuses there 
were movements of regular rhythm at a rate which 
corresponded to that of fetuses observed directly 
through the uterine wall after laparotomy. The rate 
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varied among individuals, and was clearly not the result 
of movements of maternal respiration or heart beat.” 


Rosenfeld and Snyder? administered various oxy- 
gen and carbon dioxide gas mixtures to the mother by 
a tracheal cannula and observed the following effects 
on fetal breathing movements: 


"Anoxemia induced in the mother by administration 
of a gas mixture containing 496 oxygen and 596 carbon 
dioxide in nitrogen produced immediate slowing or 
cessation of foetal respiratory movements though the 
maternal respiration was greatly stimulated. Upon re- 
placement of the low oxygen mixture by air foetal res- 
piration usually returned to normal, but prolonged or 
excessive anoxemia caused permanent impairment. We 
have obtained no evidence of stimulation or initiation 
of intrauterine respiration by oxygen want. 

"Carbon dioxide (596 and 71596 in air and in oxygen) 
administered to the mother for periods up to 15 min- 
utes failed to influence foetal respiration to a significant 
degree though an occasional increase in rate was noted. 
Breathing was not initiated in foetuses which were 
quiescent before carbon dioxide administration was 
begun."!? 


Particularly relevant to the work of other inves- 
tigators, past and present, were their observations on 
anesthesia: 


"A number of anesthetic agents—ether, paral- 
dehyde, sodium pentobarbital—given to the mother in 
amounts that did not impair respiration but merely in- 
duced light anesthesia were nevertheless found to de- 
press seriously or even to inhibit completely in- 
trauterine respiration in the foetus. Respiration could 
be stimulated or initiated in such anesthetized foetuses 
by clamping the umbilical cord.”” 


Among their conclusions were these: 


"On the basis of these studies we regard the onset of 
postnatal respiratory activity not as an event initiated 
abruptly at birth but rather as a transition from the 
type of respiratory movement discernible during in- 
trauterine life. Our observations do not lend support to 
the view of Barcroft that the first breath of a newborn is 
caused by oxygen want. On the contrary, a diminished 
supply of oxygen depresses foetal respiration in the 
rabbit.” " 


In 1937, Fenning and Bonar’ described a similar 
experimental preparation, and Fenning” produced a 
photokymogram of fetal breathing movements in a rat 
using an early capacitance recorder. The 1938 review 
article by Bonar, Blumenfeld, and Fenning? includes 
details of their observations on rabbits, dogs, and rats 


. that essentially agree with those of Snyder and Rosen- 


feld and that reach these conclusions: 


“1, Intrauterine fetal respiratory movements which 
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simulate the neonatal respiratory act are probably 
physiologic. 

2. Anesthetics, such as ether and sodium Amytal, ap- 
pear to have a depressing effect on these move- 
ments. 

3. There is probably a physiologic tidal flow of am- 
niotic fluid in the respiratory passages in utero. 


“Further study is needed, not only to decide these 
questions positively but to determine more accurately 
the effect of anesthetics and analgesics on the fetal 
respiratory tract and their relation to neonatal mor- 
bidity and mortality. 


"Present methods may be criticized because they are 
not accurate enough . . ." 


These authors did not study the effects of increased 
or diminished oxygen or carbon dioxide tensions on 
fetal breathing, and they do not mention the use of 
chorionic gonadotropin to inhibit labor. 

Windle? and later, Becker and his associates’? attrib- 
uted part of the problem of interpreting the observa- 
tions of Snyder and Rosenfeld to the inclusion of post- 
mature fetuses in the study and to the possibly delete- 
rious effects of chorionic gonadotropin. Becker and 
co-workers gained some support from a report by 
Coco” in which Antuitrin-S administered to rats and 
rabbits was associated with many fetal deaths and very 
little prolongation of pregnancy. Their criticisms, how- 
ever, would appear to be inapplicable to the studies of 
Bonar and his group. 

In 1940, Windle made this comment on the earlier 
observations of breathing movements in exteriorized 
fetuses: 


“One may well question whether any of them were 
representative of the normal. It is not permissible to 
conclude on the basis of observations made under 
conditions which prejudice the placental exchange 
mechanism, that respiratory motor phenomena are in- 


dulged in normally by the fetus throughout prenatal 
ite: 


The converse of this correct but incomplete admoni- 
tion is that one should not conclude from similarly 
' jeopardized experimental preparations that intra- 
uterine apnea is normal. This precaution was better ob- 
served by some investigators than others. 

In 1936, Barcroft, Barron, and Windle!? observed 
the occurrence of breathing movements in fetal sheep 
prior to Day 50 of gestation in preparations where the 
pregnant ewe, under spinal or urethane anesthesia, 
was placed in a warm saline bath and the fetus was 
exteriorized. After Day 50 breathing movements could 
be elicited only by cord compression. In later studies 
using similar preparations, Barcroft and his col- 
leagues!?7?* studied the effects of tactile stimulation, 
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carbon dioxide and cyanide on fetal respiratory 
movements and developed a four-stage theory of the 
neural control of fetal breathing.” Barcroft concluded 
that respiratory movements in fetal sheep are normally 
inhibited after the 60th day, and can be elicited only by 
asphyxia.”4 "S 

In 1988, Windle, Monnier, and Steele? reported ob- 
servations of respiratory movements in fetal cats of 
varying gestional ages. Maternal anesthesia consisted of 
partial decerebration achieved by carotid and basilar 
artery ligation and the abdomen was opened in a 
constant-tem perature saline bath. The exposed fetuses 
were delivered into the bath with their placental circu- 
lations intact and were observed with and without the 
administration of oxygen/carbon dioxide gas mixtures 
to the mother. In brief, these authors concluded that 
“there can be little doubt that cat fetuses under normal 
physiologic conditions execute rhythmical respiratory 
movements zn utero in the later days of gestation,” but 
they believed that the movements resulted. from 
physiologic hypoxia in late pregnancy. 


"Factors leading to asphyxia served to inaugurate 
delicate rapid rhythms of respiration movements. Se- 
vere and prolonged asphyxia depressed the delicate 
movements but gasping occurred and persisted after 
finer movements and irritability to mechanical stimula- 
tion were lost.”?° 


As the authors pointed out, their conclusions regard- 
ing hypoxia were based on observing the color of the 
umbilical veins and the fetuses themselves, not on 
quantitative measurements of fetal blood gases. The 
following year, however, Steele and Windle” reported 
that “physiologic apnea” in cat fetuses was associated 
with oxygen values in excess of 50 per cent saturation, 
that rapid rhythms of respiratory movements were ob- 
served with approximate values of between 25 and 50 
per cent, and that “slow dyspneic rhythms” were asso- 
ciated with values well below 25 per cent. In effect, 
Windle and his colleagues substantiated the observa- 
tions of breathing movements as described by Snyder 
and Rosenfeld, but attributed these movements to un- 
recognized fetal asphyxia. 


In a much later, final effort to confirm or refute the 
observations and interpretations of Snyder and Rosen- 
feld, Becker and his colleagues’? conducted a series of 
experiments in guinea pigs and rats in which the ab- 
domen was opened under local anesthesia and the 
uterine horns, with their contained fetuses, were ob- 
served as they floated free in a warm saline bath. Vig- 
orous fetal breathing movements were observed con- 
sistently only in uterine horns where asphyxia was 
induced by clamping the blood supply to that horn. 
Breathing movements were absent in the contralateral: 
horn in guinea pigs and were observed inconsistently in 
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the rat. The authors criticized their own observations 
and those of prior investigators and concluded that the 
question of the existence of intrauterine breathing 
movements as a normal event could not be resolved by 
direct observations. 


Tracer studies 


. 

Concurrent with direct observation of fetuses in 
short-term experiments, there have been attempts to 
prove the existence of fetal breathing in retrospect by 
showing that it must have occured. Tracers introduced 
into or identified in the amniotic fluid and later found 
in the fetal lung or tracheobronchial tree have been 
construed as proof of fetal breathing activity or at least 
of fetal aspiration. These tracers have included dyes, 
starch, .india ink, radiocontrast media, radioiso- 
topemarked red cells and microspheres, and fetal 
squames and lanugo. A selection of these studies, in- 
cluding animal experiments and observations of 
human subjects, indicate their diversity and their in- 
conclusiveness. 

Klemperer," in 1933, injected a 1 per cent starch 
solution into the amniotic sacs of guinea pig fetuses in 
utero or exteriorized the fetuses into a warm saline 
bath containing starch. Using tincture of iodine, he 
demonstrated starch in the majority of fetal lungs in 
both preparations. He concluded that amniotic fluid is 
aspirated during fetal respiratory movements, but was 
unable to observe the movements consistently in the 
exteriorized preparations. Maternal anesthesia used in 
this study included urethane, ether, and local 
infiltration. Snyder and Rosenfeld”? injected india ink 
into the amniotic sacs of rabbits anesthetized by spinal 
section, exteriorized the uteri in a warm saline bath, 
and demonstrated carbon particles in the lungs of all 
the fetuses that were observed to make respiratory 
movements, but in none of the fetuses that remained 
apneic. They concluded that amniotic fluid in the fetal 
alveoli is a normal occurrence. 

In further observations, Snyder” observed respi- 
ratory movements before and after injection of india 
ink into the amniotic sac. In the fetuses which 
breathed, the lungs were blackened. The presence of 
india ink in the alveoli was confirmed histologically.” 
Snyder concluded that the glottis normally is open dur- 


ing fetal breathing and that amniotic fluid reaches the, 


alveoli. 

Windle and co-authors? injected thorium dioxide 
into the amniotic sacs of unanesthetized guinea pigs 
under normal and under hypoxic and hypercapnic 
conditions and made serial roentgenograms at regular 
intervals until birth occurred. In another series, the 
` maternal abdomen was opened under local anesthesia, 
and after the contrast medium was injected, the mother 


June 1, 1978 
Am. J. Obstet. Gynecol. 


was made hypoxic. Fetal respiratory movements were 
observed in 16 of 25 fetuses. The contrast medium was 
not demonstrated in fetal lungs unless the mother had 
been rendered hypoxic and/or hypercapnic and was 
found in nine of 16 fetuses in which respiratory 
movements had been stimulated and observed. This 
study.was interpreted as added proof that fetal aspira- 
tion of amniotic fluid is abnormal and is associated with 
asphyxia. 

In similar experiments, Carter and colleagues?! in- 
jected thorium dioxide into the amniotic sacs of preg- 
nant rats and delivered the fetuses four days later by 
laparotomy. The contrast medium was demonstrable in 
the lungs of four fetuses shortly after injection, but was 
absent from all 44 at laparotomy on Day 21. In 36 of 
these, the gastrointestinal tract could be outlined. In 
explaining their results, the high viscosity of the amni- 
otic fluid, the adherence of the medium to the exterior 
of the fetus, and the removal of the material from the 
lungs by macrophages or by ciliary activity all were 
mentioned by the authors as alternatives to fetal apnea. 
King and Becker,” in a campanion paper, injected Cal- 
codur blue dye into the amniotic sacs of rat uteri ex- 
posed by laparotomy in a saline bath, using a local anes- 
thetic. The vessels to one uterine horn were clamped. 
When the fetuses were removed and the lungs exam- 
ined, in one series, dye was present in 40 per cent of the 
lungs in unclamped horns and 79 per cent of the ones 
from clamped horns on Days 19 to 21, and a reversed 
pattern, 96 and 50 per cent, respectively, was seen in a 
second: series at 19% days’ gestation. The authors 
reached no conclusion regarding the normality of fetal 
breathing in the rat. 

During the 1930’s early reports of amniography in 
human subjects included amniographic confirmation 
of fetal aspiration and swallowing in utero. These re- 
ports, mostly in the German literature, were summa- 
rized later by Becker and associates.'® 

A report by Davis and Potter,” published in 1946, | 
illustrates the observations and the limitations of the 
amniographic approach. Thorotrast was injected into 
the amniotic sacs of 10 women prior to hysterectomy 
(for therapeutic abortion) and in 10 women near term 
prior to cesarean section. The contrast material was 
identified radiologically and histologically in the lungs 
and gastrointestinal tracts in all 12 abortuses weighing 
more than 50 grams and in one of four weighing less 
than 50 grams. Thorotrast was definitely present by ra- 
diography in five of the 10 mfants delivered by cesar- 
ean section and was probably or questionably present 
in the other five. The authors concluded that dilutional 
factors probably had interfered with visualization in 
these cases and that respiratory activity ts developed 
very early in fetal life. 
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The obvious difficulty in interpreting studies such as 
this is the great likelihood of transient asphyxia during 
the operative delivery. Fetal aspiration could occur as a 
result of asphyxial stimulation at delivery, rather than 
earlier when fetal swallowing must have occurred 
under more physiologic circumstances. The same ob- 
jection applies equally well to other human studies of 
the same era using markers that occur naturally in the 
amniotic fluid, such as lanugo, squames, etc., which 
later could be demonstrated by histologic methods in 
the lungs or pulmonary lymphatics of the delivered 
fetus.*4 

Studies of this type demonstrated that amniotic fluid 
can reach the alveoli, but not that this occurs normally. 
Furthermore, the contrast media, the dves, and the 
naturally occurring markers did not permit quantita- 
tive measurements of the volume of amniotic fluid in- 
haled per unit of time. 

More recently, Duenhoelter and Pritchard®» 56 have 
used human subjects and rhesus monkeys for intra- 
amniotic injections of radioisotopelabelled red cells, 
porcelain microspheres, and radiocontrast medium, 
Hypaque,* to study fetal deglutition and aspiration. In 
a series of human experiments with immature fetuses, 
"'Cr-labelled red cells were used as a marker. The con- 
centration of the marker in the fetal tissues vs. the 
known concentration in the amniotic fluid gave a mea- 
sure of the volume of amniotic fluid that had reached 
that tissue. They were able to show that in the 15 imma- 
ture fetuses they studied, the marker was distributed 
equally in the peripheral and central parts of the lung 
and that the volume of fluid estimated to have reached 
the lung per day varied directly with fetal weight. Fur- 
thermore, the amount of the marker in the lungs in- 
creased with time. The effects of time were demon- 
strated in two further studies, one in which rhesus 
monkeys were injected with ?!Cr-]abelled red cells and 
24 hours later with radioiron-labelled cells, or in the 
second study, with radiostrontium-labelled micro- 
spheres. An hour later cesarean section was performed 
under general anasthesia and the fetal lungs were ex- 


amined for isotope content. In comparison to the ` 


radioiron-labelled cells or the strontium-labelled rhi- 
crospheres, far more of the radiochromiun isotope, in- 
jected earlier, was demonstrated in the fetal lungs. 
Duenhoelter and Pritchard? injected both 
radiochromium-labelled red cells and Hypaque into 
three abnormal human fetuses in late pregnancy. By 
the radiochromium calculations the volume of amniotic 
fuid estimated to have been inhaled in the three 
fetuses ranged from 370 to 511 ml. per 24 hours, 
whereas Hypaque remained in the lungs in negligible 
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amounts. The authors concluded that the labelled red 
cells, being trapped in the lung, gave the truer mea- 
sure, whereas the water-soluble contrast medium was 
absorbed, exhaled, or otherwise dispersed and gave a 
falsely low value. 

The studies of Duenhoelter and Pritchard indicate 
that amniotic fluid entersthe tracheobronchial tree and 
reaches the periphery of fetal lungs in large volumes 
over extended periods of time, but they shed no light 
on the role of breathing movements in bringing this 
about. Quantitative studies of aspiration of amniotic 
fluid, as described by Duenhoelter and Pritchard, are 
yet to be.confirmed by other investigators of other 
animal preparations and are yet to be reconciled with 
long-term studies of tracheal fluid pressure and flow in 
utero. Observations by Dawes,?? Maloney and associ- 
ates,” and Toubas and colleagues,* in similar long- 
term studies in fetal lambs but using different methods 
for measuring tracheal flow, all indicate a net outward 
flow per 24 hours of about the same magnitude that 
Duenhoelter and Pritchard report as being inhaled. 


Recent observations with exteriorized fetuses 


The initial reports in 1970, by the Dawes? and Mer- 
let? groups, of fetal breathing recorded from long-term 
studies in sheep and, more particularly, the detailed 
report of the Dawes group?! in 1972 have required a 
re-evaluation of the use of the exteriorized preparation 
in observing fetal breathing. The Dawes group was able 
to demonstrate, in both intrauterine and exteriorized 
fetuses, two breathing patterns: The first was a pre- 
dominant, rapid, shallow, usually irregular breathing 
activity observed up to 50 per cent of the time, charac- 
terized by varying rates of 1 to 4 Hz with interspersed 
episodes of apnea. The episodic cycling and changes in 
rate were unrelated to changes in blood gas tensions, 
but in the exteriorized fetuses, they could be observed 
only during fetal behavior resembling REM sleep, and 
in mature intrauterine preparations with differentiated 
electrocorticograms, they were observed only, during 
low-voltage activity. In the intrauterine preparations, 
rapid, irregular breathing often was inhibited for sev- 
eral days following the surgical procedure. Second, a 
pattern consisting of sporadic, deep inspiratory efforts 
at a rate of two to four per minute was observed about 
5 per cent of the time. It seemed unrelated to blood gas 
tensions or to the behavioral state of the exteriorized 
fetuses, and in the intrauterine fetuses it could be seen 
during low- and high-voltage electrocortical activity. 
These deeper breaths were observed during rapid, 
shallow breathing, sometimes followed by a short 
pause, and also as isolated interruptions of apnea. 

The Dawes study and subsequent experiments by 
members of his group” make it clear that spontaneous, 
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rapid, irregular breathing movements in the ex- 
teriorized fetus comparable to those observed in utero 
can be observed in exteriorized preparations only when 
specially sought and only when experimental manipu- 
lation at the time of exteriorization is kept to a 


minimum and catheters are implanted at least several , 


days beforehand. In effect, the Dawes group showed 
that the rapid, irregular pattern could be altered or 
suppressed by any of'the following: restraint, sedation 
or anesthesia, fetal surgery, substitution of water for 
saline in the bath, temperature changes, tactile stimu- 
lation, and hypoxia or diminished umbilical circulation. 
Ambient light and noise were not studied specifically, 
but these apparently made little difference. 

The restrictions severely limit the usefulness of 
acute exteriorization experiments in assessing rapid, 
irregular fetal breathing movements and must be taken 
into account in interpreting reports of such experi- 
ments. The consequences of nonobservance of the re- 
strictions can take the form of fetal apnea, or altered 
breathing dissimilar to the patterns observed in utero, 
or observational errors. | 

In retrospect, it seems probable that in nearly all of 
the experiments on exteriorized fetuses prior to 1969, 
rapid, irregular breathing as recorded in intrauterine 
preparations was not observed, even by investigators 
who concluded that spontaneous intrauterine breath- 
ing movements occur normally. 


In the older literature, there are relatively few. 


studies in which the fetus was delivered without mater- 
nal sedation or systemic anesthesia into a warm saline 
bath rather than onto a table or into a water bath. Ín 
none of these: does the description of the breathing 
movements correspond to the rapid, irregular breath- 
ing pattern observed by the Dawes group.” 

Barcroft and Barron'® ?9 observed breathing 
movements in response to tactile stimulation in lamb 
fetuses of 40 to 50 days' gestational age, but according 
to Dawes and associates“! the tactile stimulation they 
described results in purely expiratory efforts at this 
stage. The lack of tracheal or intrathoracic pressure 


recording apparently misled the investigators into as- - 


cribing breathing activities to fetuses which were, in 
fact, apneic. 

Snyder and Rosenfeld? described in detail their ob- 
servations in exteriorized fetal rabbits and reported 
that the breathing rates they observed varied greatly, 
but were invariably slower than neonatal rates. Such 


slow rates have not been observed in utero in human or 


animal studies under normal conditions. In in- 
trauterine sheep fetuses, the rates of episodic breathing 
usually are twice the average neonatal rates with fre- 
quent, more rapid bursts. It seems likely that the 
breathing movements reported in this study were 
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stimulated or altered by the experimental conditions. 

Other early investigators, including the Bonar,’ 
Steele,” and Becker’? groups, either described no fetal 
breathing at rates faster than the rate of an air- 
breathing neonate or published no information on 
rates at all. 

In the exteriorized sheep fetus observed in the saline 
bath, breathing activity, when stimulated artificially, 
usually is closer to the neonate's air breathing in rate, 
amplitude, and regularity than it is to the rapid, irregu- 
lar intrauterine variety. In saline-bath experiments, the 
slower, more regular breathing pattern can be elicited 
by a variety of stimuli, including cooling the bath, tac- 
tile or cold thermal-stimulation of the fetal skin, and 
peripheral nerve stimulation.? Warming the bath; 
on the other hand, elicits rapid panüng. Stimulated 
breathing may persist despite maternal anesthesia or 
fetal restraint. Asphyxial stimulation is not required, 
and breathing usually is observed when fetal blood gas 
tensions and pH are in the normal range. Cord com- 
pression inhibits the pattern and leads to its subsequent 
replacement by asphyxial gasps.** ** Regular breathing 
in the saline bath can be observed during fetal arousal 
as well as during sleep states, but electrocorticogram 
(ECOG) voltage levels have been studied insuffiently in 
exteriorized fetuses with long-standing implanted ex- 
tradural electrodes, to permit clear correlations of the 
ECOG pattern, behavioral states, and breathing pat- 
terns.* 

Most recent experiments using exteriorized fetuses 
have been conducted under conditions that precluded 
observations of the rapid, irregular breathing pattern. 
Experiments in which the fetus was exteriorized onto a 
table, restrained, anesthetized, or operated on have not 
been helpful in identifying (1) why rapid intrauterine 
fetal breathing is episodic during low-voltage elec- 
trocortical activity and absent during high-voltage ac- 
tivity or (2) how the change in control of the respiratory 
center is brought about at the end of fetal life. 
` A full review of the recent reports of fetal breathing 
and apnea in exteriorized fetuses is beyond the scope 
of this report and would serve a different function. 
Paradoxically, the only recent study of exteriorized 
fetal lambs in which the rates of breathing movements 
approach those of intrauterine breathing patterns was 
one in which the experimental conditions were furthest 
removed from the intrauterine environment. 

Bystrzycka and her colleagues? exteriorized 25 
near-term sheep fetuses with the ewe under epidural 
and ketamine anesthesia, fixed each lamb to a 
sterotaxic frame, removed part of the occipital bone 
and cerebellum to expose the medulla and obex, and 
used glass electrodes to record from respiratory center 
neurones. Recordings also were made from intercostal 
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nerves and a severed phrenic nerve. In addition, the 
trachea was divided and the cut ends were cannulated, 
and femoral and carotid artery catheters were inserted. 


When first exteriorized, all fetuses were aroused and. 


made breathing efforts. Later, 12 became apneic and 
virtually unarousable except by strychnine or cord oc- 
clusion, which elicited deep inspiratory gasps. In the 
apneic state central activity consisted of tonically dis- 
charging expiratory and silent inspiratory neurones. 


In the other 13 fetuses, breathing movements were 


conünuous at rates of 32 to 132 per minute or episodic, 
alternating with apnea in 30 to 40 minute periods. The 
inspiratory-expiratory time ratios resembled those of 
air breathing by neonates, and the variability of the 
breathing rates is not described, so the resemblance to 
intrauterine breathing movements may have been 
mainly a matter of average rates. Recordings from 
medullary neurones and respiratory motor nerves 
permitted Bystrzycka and her colleagues to demon- 
strate that under these conditions fetuses have a ma- 
ture efferent component of the respiratory reflex and 
that apneic periods were not caused by medullary de- 
pression. The principal difference they observed be- 
tween the group of breathing fetuses and the group of 
apneic ones was a matter of arousal as Judged by spon- 
taneous limb movements. The two groups did not dif- 
fer in blood gas tensions or in lack of response to ex- 
ternal stimulation. The stimuli included nearby loud 
noise, light shining into the eyes, pinching the foot, 
stimulating the cut end of the sciatic nerve electrically, 
and applying ice to the snout. All these were effective 
respiratory stimuli when applied to newborn lambs 
once air breathing was established. Although cooling 
the snout caused a resumption of breathing from 
apnea in some exteriorized fetuses that had been 
breathing periodically, it was entirely ineffective in the 
fully apneic fetuses. 

Bystrzycka and colleagues** emphasized the radical 
alteration in respiratory response to a wide variety of 
stimuli that occurs at birth and the need to investigate 
further processes, probably within the fetal central 
nervous system, which control the linkage between 


breathing activity and arousal state. The methodology . 


for this investigation is yet to be defined. It seems un- 
likely that highly manipulative short-term experiments 
can play a major part. l 


Observations in chronic animal preparations 


Methodologic limitations. Much of our present 


knowledge of the control of intrauterine fetal breath- 
ing movements comes from the study of fetal lambs in 
late pregnancy, fitted with long-standing implanted 
catheters, flowmeters, and electrodes, over observation 
periods ranging from days to several weeks. Data in 
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relation to intrauterine fetal breathing movements 
have been accumulated on electrocortical activity, di- 
urnal rhythms, glucose levels, plasma hormone levels, 
alterations of ‘blood gas tensions, pharmacologic 
agents, and physical stimulations. The limitations of 
the chronic fetal lamb preparation have been well de- - 
scribed by Assali and his associates,* in a review of the 
pros and cons of chronic vs, acute experiments for fetal 
cardiovascular research. The particular limitations of 
chronic preparations for the study of fetal breathing 
movements deserve special emphasis (1) because for 
breathing studies, there is no body of comparable data 
derived from acute experiments as there is for car- 
diovascular research and (2) because fetal breathing 
movements appear to be altered or inhibited by subtle 
changes in the fetal environment. Although the 
chronic preparation avoids the gross cardiovascular, 
tactile, and overt environmental effects of the short- 
term study, as well as the need for continuing regional 
or general anesthesia, it has its own set of adverse 
influences on the fetus, Fetal breathing movements 
often are inhibited or greatly reduced in incidence for 
two to three days following operation. Contributing 
factors to this inhibition may be alterations of fetal 
sleep and arousal patterns by stimuli from fresh surgi- 
cal incisions and the catheters and wires which traverse 
them as well as the metabolic effects of operation on 
ewe and fetus, which probably require four to five days 
for recovery.“® *' The cardiovascular and respiratory 
effects of operation disappear earlier, usually within 
two to three days. 

The fetus that survives the postoperative recovery 
period faces continuing threats to its homeostasis. 
These include reduction of oxygenation brought about 
by deteriorating placental exchange or premature. 
labor, hypoglycemia secondary to maternal anorexia, 
maternal or fetal infection introduced via the catheters, 
and the disturbances of repeated blood sampling and 
administration of gas mixtures to the ewe or drugs to 
the ewe or fetus. The fetus may compensate for a de- 
teriorating environment by circulatory and other ad- 
justments so that blood gas tensions, heart rate, and 
blood pressure may be maintained within normal 
ranges, and by these criteria, the fetus may be consid- 
ered "normal" long after the steady state has been lost. 
Inhibition of fetal breathing patterns may occur under 
physiologic conditions unrelated to fetal deterioration. ` 
It has been observed in lambs, for example, that fetal 
breathing movements usually are reduced or inhibited 
some hours prior to the onset of labor and, indeed, 
prior to any observable increase in uterine activity.” 
Whether the reduction represents changes within the 
fetal central nervous system relating to the fetus's own 
involvement in the initiation of labor or whether it re- 
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flects subtle changes in the environment that are unre- 
lated to the changes in gas tensions or plasma glucose 
and glucocorticoid levels has not yet been determined. 

Last, chronic fetal lamb preparations have been set 
up with the usual care in that postoperative recovery, as 
judged by blood gas tensions, pH, blood pressure, and 
heart rate, took place normally. and yet the fetus sur- 
vived for days or weeks with stable cardiovascular rec- 
ords and normal bldod gas tensions, but with little evi- 
dence of breathing activity. It is not clear whether such 
cases represent variations within the normal or devia- 
üons.from it. A continuing paradox of fetal breathing 
research is that fetal breathing movements must be 
identified under experimental conditions where the 
usual criteria of normality are inadequate and where 
the probable ‘best criterion of normality may be the 
breathing movements themselves, for which quantita- 
tive descriptions of normal patterns still are incom- 
plete.*® NM 

Added to the uncertainties of the physiologic state of 
the fetus after maternal or intrauterine surgery are the 
further uncertainties of the recording process. The 
source of the breathing signal, the method of recording 
it, and the way it is counted all atfect the interpretation 
of fetal breathing movements. In chronic experi- 
ments involving fetal surgery, breathing movements 
have been inferred from a pressure transducer con- 
nected to a fluid-filled catheter in the trachea (most 
commonly), or in the esophagus, or in intrathoracic 
blood vessels. Since the fetal thorax contains no gas, the 
pressure changes resulting from breathing movements 
are transmitted relatively undamped to the other intra- 
thoracic structures and are superimposed on circula- 
tory and esophageal pressure changes.? Similarly, 
amniotic pressure changes are superimposed on the 
intrathoracic pressures from wherever recorded and 
must be subtracted or otherwise accounted for in relat- 
ing pressure changes to fetal breathing movements. 

Electromagnetic flowmeters implanted in or encir- 
cling the trachea have been used to show that the tidal 
volume during rapid fetal breathing movements rarely 
exceeds £0.5 ml. During maximum inspiratory gasp- 
ing efforts in asphyxial states, however, the tidal liquid 
flow may exceed 10 ml.” 

Externally placed electromagnetic and bubble flow- 
meters connected by a catheter loop to a tracheal can- 
nula also have been used to measure lung liquid flow in 
correlation with tracheal pressure changes and di- 


aphragmatic electromyographic activity in fetal lambs. . 


Maloney and co-authors?? were able to demonstrate 
that diaphragmatic electromyographic (EMG) activity 
led to a fall in tracheal pressure and movement of a 
small volume of liquid toward the lung. The pressure 
returned to normal and the inward liquid flow slowed 
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or was directed outward when the diaphragmatic EMG 
activity ended. 

Surgical implantation of diaphragmatic EMG elec- 
trodes involves more surgical trauma to the fetus than 
does insertion of a pressure catheter. The EMG re- 
cords the electrical activity of no more than a very small 
sample, usually a 2 to 3 mm. segment of the di- 
aphragm. Nevertheless, a properly functioning di- 
aphragmatic EMG may be the most sensitive criterion 
available for recording intrauterine respiratory muscle 
activity and defining what constitutes a “breath.” 

Tracheal pressure recordings correspond very 
closely to diaphragmatic EMG recordings as indicators 
of fetal diaphragmatic activity. In a breath-by-breath 
examination of 761 minutes of rapid, irregular breath- 
ing movements recorded at fast paper speeds in two 
long-term experiments in lambs fitted with | di- 
aphragmatic EMOGs and tracheal pressure catheters, 
Chapman and his colleagues*? concluded that rhythmic 
diaphragmatic EMG bursts always were accompanied 
by typical inspiratory pressure deflections of small 
amplitude. On the other hand, atypical negative 
tracheal pressure deflections were observed in the ab- 
sence of diaphragmatic EMG changes. While a few of 
these may have been true “breaths” involving respi- 
ratory muscle fibers other than the few sampled by the 
EMG electrodes, the majority lacked the characteristic 
shape of a breathing movement and most likely were 
artifacts of maternal and fetal movements. Bahoric and 
Chernick?? described 464 minutes of tracheal pressure 
tracings from three fetuses with bilateral phrenic nerve 
transsection in which they identified 883 negative 
pressure changes of magnitudes of 1 to 10 mm. Hg or 
less. They did not, however, attempt to relate these 
deflections by their shape to respiratory muscle activity. 
In detailed quantitative analyses of fetal breathing 
movements following the technique of Belcher and col- 
leagues," Chapman and his colleagues'? have defined 
the tracheal pressure changes associated with respi- 
ratory muscle activity by determining the characteristic 
slopes of inspiratory and expiratory movements and 
the shapes of the initial deflection and the turning 
point. It is clear that true breathing movements, ac- 
companied by appropriate diaphragmatic EMG bursts, 
occur with tracheal pressure deflections of 1 mm. Hg 
or less. These very small breathing movements have 


- the same shape, as transmitted by a fluid-filled catheter, 


as much larger ones. It is possible, however, that the 
damping effects of the catheter may contribute to 
the similarities in shape of different-size breathing 
movements. Additional observations comparing fluid- 
filled catheters with transducer-tipped catheters have 
indicated that the damping effect of the fluid-filled sys- 
tems'is quite small and is unlikely to cause errors of 
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interpretation. On the basis of diaphragmatic EMG 
correlations it seems likely that the "breath-shaped" 
tracheal pressure deflections of small amplitude are 
true respiratory movements. According to the Chap- 
man group,‘ an estimated 80 per cent of normal fetal 
breathing movements recorded by intratracheal 
pressure catheter and identified by characteristic shape 
involve pressure deflections of less than 5 mm. Hg and 
are thus of the same magnitude as those artifactual 
pressure deflections after phrenic nerve transsection® 
observed by Bahoric and Chernick.5? l 

Because of the overlap in magnitude between “noise” 
and small breathing movements in tracheal pressure 
recordings, the paper speed at which the tracing is 


made may have a great effect on how graphic re-- 


cordings are interpreted. In studies such as those of 
Dawes and his colleagues in Oxford, data on the inci- 
dence of fetal breathing movements, judged from 
tracheal pressure deflections, usually are accumulated 
at slow paper speeds of 0.5 to 1 cm. per minute. At this 
speed, with the recording pen often making 100 or 
more deflections per minute, the deflections can be 
recognized only by the amplitude of overlapping pen 
strokes. Identification of the shape and rate of indi- 
vidual. deflections requires much faster paper 
speeds—and yet even 1 cm. per minute produces over 
14 M. of tracing for analysis each day! , 

The interpretive problems in reporting the incidence 
of fetal breathing in long-term studies in animals have 
been dealt with by most authors in unsatisfactory ways. 
For example, Piercy and his associates? in a recent 
paper on the effects diazepam, caffeine, and doxapram 
on fetal breathing in chronic preparations, defined 
"respiratory-like activity" (RLA) as "changes in tracheal 
pressure with a frequency of at least 1 Hz and 
amplitude greater than 5 mm. Hg in the absence of 
changes in amniotic fluid pressure." It is not clear from 
their report, therefore, to what extent the drug- 
induced alterations in RLA they describe (diazepam 
depressing and caffeine and doxapram stimulating) 
represent alterations in the actual incidence of breath- 
ing movements vs. apnea or whether they merely are 
shifts in rate and/or amplitude of ongoing breathing 
activity. Most other authors have been less specific in 
describing their criteria for identifying breathing vs. 
nonbreathing in the fetus. Furthermore, the extent, if 
any, to which tracings are discarded as uninterpretable 
and thus excluded from the data usually is not defined. 

Simultaneous recording on magnetic tape can be 
used to store trachea] pressure data so that doubtful 
sections of the slow-speed paper tracing can be dis- 
played later at higher paper speeds, but in the rel- 
atively few studies where this technique was available, 
the authors have not described the extent of its use for 


Intrauterine fetal breathing movements 325 


a breath-by-breath clarification of the record. It would 
appear that interpretations of the incidence of fetal 
breathing as a presence-absence phenomenon from 
slow-speed paper tracings usually have been accom- 
plished without defined criteria and have been left to 
the subjective judgment of whoever examines the rec- 
ord. Interobserver correlations in which typical trac- 
ings, both clear and unclear, are reviewed by several 
examiners have not been reported. 

While there may be substantial differences tn in- 
terpretation between different observers reviewing 
tracings in the same laboratory, and even more sub-' 
stantial differences between observers in different lab- 
oratories, these differences do not invalidate the main 
conclusions of .many individual studies of the factors 
related to the incidence of fetal breathing activity in 
long-term fetal experiments. 

Electrocortical activity and diurnal variation. In 
fetal sheep, diurnal variation in the incidence of fetal 
breathing movements has been demonstrated in two 
ways. First, the hour-by-hour sum of the minutes dur- 
ing which continuous breathing movements are judged 
to be present has been studied for fetal lambs during 
the third trimester of gestation. The incidence of 
breathing between 08:00 and 09:00 is about half that 
observed 12 hours later. Second, tracheal volume flow 
as measured by implanted electromagnetic flowmeters 
is two or more times greater in the evening hours than 
the flow measured in the morning. A similar diurnal 
variation in the incidence of low-voltage, fast elec- 
trocortical activity also has been observed by Boddy 


"and his co-workers, in fetal sheep with extradural 


electrodes implanted during late gestation, after the 
ECOG had differentiated into high- and low-voltage 
activity states. In contrast, Ruckebusch and his col- 
leagues," in a recent study, found no circadian vari- 
ations in the electrocortical activity in two of five .ma- 
ture fetal sheep. In the three fetuses, there was an in- 
crease in the number of high-voltage episodes in the 
evening as compared with the morning hours, but the 
proportion of high-voltage to low-voltage times re- 
mained unchanged. 

The relationship between rapid, irregular fetal 
breathing movements and fetal electrocortical activity 
has been defined clearly for sheep fetuses only in late 
gestation. It is well established that the rapid, irregular 
movements occur only during low-voltage states and 
are never observed during high-voltage slow-wave ac- 
tivity in quiet (non-REM) sleep. Fetal breathing 
movements occupy only part of the time the fetus 
spends in low-voltage activity. The evidence relating 
feta] breathing to specific sleep-wake cycles within the 
low-voltage ECOG pattern generally is unsatisfactory. 
Dawes and co-authors'! observed rapid, irregular fetal 
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breathing movements typical of the intrauterine’ pat- 
tern in unrestrained exteriorized fetal lambs. The pat- 
tern occurred only during REM sleep as determined by 
direct observations of the lamb in the warm saline bath 
and by electrooculogram recordings." Exteriorized 
fetal lambs in a saline bath may, lift their heads and 
make purposeful movements of their extremities in a 
pattern suggesting wakefulness. At such times a slower, 
more regular fetal breathing pattern, perhaps repre- 
senting a response to cooling, often is seen. 

Bystrzycka and her colleagues" in-their study of 
nonimmersed exteriorized fetuses observed that fetal 
breathing activity occurred only during apparent fetal 
arousal as evidenced by spontaneous limb movements. 
As they noted, however, the consciousness of their ex- 
perimental fetuses was far removed from what might 
prevail in an intrauterine environment. 

Intrauterine studies of wakefulness in fetal lambs 
have been reported by Ruckebusch and co-workers.” 
?? Using criteria of low-voltage ECOG activity, minimal 
or absent eye movements, increase in heart rate, and 
high rates of gross kinetic activity, they concluded that 
the fetal lamb spends two hours a day in a state equiva- 
lent to wakefulness in the adult. In three of five lambs 
the wakefulness pattern was observed with increased 
frequency in the early morning hours (1:00 to 7:00 
A.M,).** 

There are no published reports of successful long- 
term experiments in lambs fitted with tracheal cathe- 
ters for recording fetal breathing and with multiple 
electrodes for recording fetal activity states. These 
should include electrodes for the electrocorticogram 
and electromyograms of eye muscles and of limb and 


trunk muscles. The relatively small portion of time the 


fetus spends in wakefulness as compared with the time 
in REM sleep makes it clear that fetal breathing 
movements must occur primarily during REM sleep, 
but their occurrence during the fetal equivalent of 
wakefulness seems likely on the basis of indirect obser- 
vations. i 


Chapman and his colleagues” studied the effects of | 


peripheral nerve stimulation on breathing activity of 
fetal lambs in chronic preparations. Electrical stimu- 
lation of the sciatic or median nerve administered to an 
actively breathing fetus in utero usually led to an aug- 
mentation or at least a continuation of breathing activ- 
ity and only rarely caused cessation, The stimulus was 
sufficient to raise fetal blood pressure, to convert 
high-voltage to low-voltage ECOG activity, and in 
fetuses later exteriorized in short-term experiments, to 
cause the fetus to raise its head and look about.” One 
cannot be certain, however, that the apparent fetal 
arousal produced ex utero also occurred in the in- 
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trauterine situation where the control over sleep and 
arousal states may be different. 

Blood gas tensions and pH. It seems to have been 
established, by Dawes and associates,*! for long-term 
fetal lamb studies, and by Martin and colleagues," for 
the fetal rhesus monkey that the timing of episodic 
alternations between breathing activity and apnea in 
the normal fetus is unrelated to fluctuations in arterial 
Pos Pcos, or pH. In long-term experiments in fetal 
goats, Towel! reported a significant decrease in ca- 
rotid arterial Po, during breathing activity, and an in- 
crease in Pco, associated with increased amplitude of 
breathing movements in lambs and goats,?? but later 


concluded that the fetal lamb and fetal kid have essen- 


tially similar breathing patterns and blood gas values,*® 

In stable preparations, episodic breathing occurs 
normally over a wide range of blood gas tensions. The 
fetus with chronic hypoxemia may breathe normally. 
Dawes has observed breathing movements in fetal 
lambs, but at reduced incidences; with an arterial Pos as 
low as 10 mm. Hg. The pH remained normal and the 
low oxygen tension was compensated for by a high he- 
matocrit, so that the oxygen content of the arterial 
blood was normal or only slightly decreased. Adminis- 
tration of an oxygen-rich. gas mixture to the ewe re- 
stored fetal breathing to normal.*® Robinson and 
Kingston? have recorded breathing movements in 
fetal lambs, with experimentally induced, long-term 
growth retardation and have observed normal 24 hour 
patterns in fetuses with arterial Po» values in the range 
of 12 to 14 mm. Hg. and a normal pH. 

Acute hypoxia, however, has the immediate effect of 
inhibiting episodic fetal breathing. Dawes? demon- 
strated this effect by administering to the ewe a gas 
mixture that lowered the fetal arterial Po; from normal 


' values of about 24 to levels of 16 or so. Breathing 


promptly ceased and resumed shortly after the oxygen 
tension was restored to normal? If the fetal pH fell 
during hypoxemia, there was a delay often of several 
hours before the incidence of fetal breathing returned 


. to normal. Inhibition of fetal breathing also may occur 


when oxygen tensions are depressed within the “nor- 
mal” range, for example when the fetal arterial Pog is 
lowered from 28 to 20.8! It seems that the levels of 
oxygen tension associated with apnea are not absolute, 
but are subject to wide individual variations. Similar 
observations of the effects of hypoxia in reducing 
breathing activity have been made for fetal goats by 
Towell and Salvador® and by Martin and associates? 
for rhesus monkeys. 

The effects of hypercapnia on fetal breathing have 
been reported by Boddy and his colleagues, who ob- 
served that an increase of fetal arterial PCO was asso- 
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ciated with an increase in rate and depth of breathing 
and with an increase in the portion of time in low- 
voltage electrocortical activity and of the portion of that 
time associated with breathing movements. More re- 
cently, Chapman and his colleagues? have observed 
that the main effects of hypercapnia are shifts toward 
an increase in depth and a decrease in the irregularity 
of breathing movements. When hypercapnia is in- 


duced during an apneic episode, there is a variable. 


latent period of 0 to 15 minutes before the resumption 
of breathing. Qualitatively, hypercapnic breathing has 
all the variable cyclic characteristics of fetal breathing 
during normocapnia, including episodes of apnea, 
transient accelerations, and longer term oscillations in 
basal rate. 

Since hypercapnia and low-voltage electrocortical 
activity both are associated with increased fetal carotid 
blood flow, Boddy* has postulated that the increase in 
breathing movements observed during hypercapnia 
may be attributable to an increase in blood supply of 
oxygen to the brain. On the other hand, Boddy and 
Dawes*® ** have reported that increases in fetal arterial 
oxygen tensions above normal levels are not accom- 
panied by increases in fetal breathing movements and 
that normal breathing is not limited by oxygen supply. 

À decrease in the incidence of fetal breathing 
movements associated with fetal hypocapnia secondary 
to maternal hyperventilation was described by Snyder 
and Rosenfeld? in rabbits and, more recently, by 
Boddy* in sheep, but more studies are needed to estab- 
lish whether a certain level of carbon dioxide in tension 
is required for fetal breathing activity. 

Glucose. In fetal lambs, Boddy and Dawes? ob- 
served a relationship between plasma glucose concen- 
tration and fetal breathing. The incidence of breathing 
was greatly reduced at concentrations of 10 mg. per 
100 mL, and breathing ceased altogether below 8 mg. 
per 100 ml. (normal fetal levels = 20 to 30 mg. per 100 
ml). Fetal hypoglycemia occurred as a result of the 
ewe's failure to eat. 


In contrast, Martin and his colleagues* observed no 


consistent relationship between plasma glucose levels 
and fetal breathing in rhesus monkeys in whom fetal 
glucose levels were reduced from mean values of 46 
mg. per 100 ml. to 16 mg. per 100 ml. by administra- 
tion of insulin to mother and fetus. 

At the cellular level, these studies are not compara- 
ble. Hypoglycemia induced by insulin administration 
has the effect of driving glucose into the cell, whereas 
hypoglycemia caused by reduced carbohydrate intake 
leads to cellular deprivation of glucose. The differ- 
ences in result between the two studies can be ex- 
plained by differences in the experimental procedure, 
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but on the other hand, there may be species differences 
between monkeys and sheep in the effects within the 
central -nervous system of glucose metabolism on 
breathing activity. 

ACTH and corticosteroids. Boddy and his col- 
leagues® have observed an inverse correlation between 
the incidence of breathigg movements in fetal sheep 
and plasma arterial adrenocorticotropic hormone 
(ACTH) concentrations. This córrelation was inde- 
pendent of the similar inverse relationships to ACTH 
concentrations that have been observed between glu- 
cose levels and oxygen tensions. No correlation has 
been found between fetal breathing and plasma 
glucocorticoid levels, which in the fetus are minimally 
responsive to ACTH stimulation.” 

Pharmacologic agents. The chronic fetal lamb 
preparation has been the subject for the investigation 
of the effects of a variety of pharmacologic agents on 
fetal breathing movements. Drugs may alter breathing 
by direct action on the fetus or indirectly through ma- 
ternal effects that alter the fetal environment. The ef- 
fect of nicotine appears to be an example of the latter 
mechanism. Manning and Feyerabend® demonstrated 
that direct injection of nicotine into the circulations of 
fetal lambs did not alter fetal breathing recorded from 


a tracheal] pressure catheter, whereas administration of 


nicotine to the ewe depressed breathing activity. Sub- 
sequently, Manning and Walker? have reported that 
maternal injection of nicotine (10 to 20 mg.) produced 
maternal hypertension, a biphasic change in maternal 
heart rate (bradycardia followed by tachycardia), a de- 
layed:rise in fetal blood pressure and fall in fetal heart 
rate. The incidence of fetal breathing movements was 
reduced by half. This was correlated with a significant 
fall in fetal arterial Pos. No significant changes oc- 
curred in fetal Pcos or pH or in maternal blood gas 


"tensions. These findings indicate that the action of 


nicotine in depressing fetal breathing is through reduc- 
tion of uterine blood flow, with consequent fetal 
hypoxia. Further evidence for this interpretation is 
that the fetal effects of maternal administration of 
nicotine are blocked by administration to the ewe of the 
a-adrenergic blocking agent, phentolamine.” 
Doxapram, a respiratory stimulant, was adminis- 
tered to five ewes set up for long-term fetal recording 
by Hogg, Goldinger, and Rosen." They observed a 
dose-related increase in the incidence of fetal breathing 
movements and suggested that since fetal hypoxia de- 
presses breathing activity, doxapram might be used in 
human subjects as a test of fetal respiratory response. 
Their report included no data on maternal or fetal 
blood gases. Piercy and associates, using a similar 
preparation, injected doxapram intravenously into 
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three sheep fetuses. They observed a mild, transient 
hypertension (6 to 12 mm. Hg) lasting five to 15 min- 
utes and an increase in the incidence of fetal 
movements, which were defined to exclude tracheal 
pressure deflections of less than 5 mm. Hg on 19 of 20 
occasions. Fetal blood gases meagured within 30 min- 


utes of the drug infusion showed no change. In con-. 


trast, Chapman and his colleagues? have observed 
three instances in which there was a fall in fetal arterial 
Po; of 6 to 7 mm. Hg within five minutes of intrave- 
nous administration of doxapram to the ewe. Fetal Po; 
returned to baseline levels within 20 to 30 minutes after 
the infusion. There was no fall in Pos after direct ad- 
ministration of doxapram to the fetus. On the basis of 
present evidence, doxapram administered to the 
mother might seriously endanger an already hypoxic 
fetus and one may deplore the suggestion that it be 
used in human subjects as a test of fetal health. 

The observations of the effects of nicotine and 
doxapram on breathing in fetal sheep make it clear that 
short-term studies of other pharmacologic agents 
should include both maternal and fetal blood gases, as 
well às continuous monitoring of the usual cardiovascu- 
lar and other parameters. 

The other pharmacologic observations of Piercy 
and his colleagues share some of the shortcomings of 
their observations on doxapram. They administered 
diazepam by both maternal and fetal intravascular 
routes and observed that breathing activity (pressure 
changes .>5 mm. Hg) was suppressed for nearly an 
hour (range, 29 to 70 minutes). Fetal and maternal 
blood gases were unchanged at 10 and 60 minutes after 
the infusion. They also administered caffeine to the 
fetus; both intravenously and intra-arterially, and ob- 
served increases in the incidence of large-breath 
breathing of 37 and 90 per cent, respectively. Intra- 
carotid injection was ineffective in three cases of in- 
duced fetal hypoxia (Pos < 16 mm. Hg). Fetal blood 
gases were unchanged within 15 minutes of the caf- 
. feine infusion." l 

Boddy and his colleagues”? administered pentobarbi- 
tal intravenously to the ewe and observed effects on 
fetal breathing movements, electrocortical activity, and 
the cardiovascular system. Doses of the barbiturate that 
had minimal sedative effects on the ewe suppressed 
fetal breathing activity, depressed low-voltage elec- 
trocortical activity, increased the number of shifts from 
low, to high voltage, and initiated a fetal tachycardia 
that was more pronounced and prolonged in the 
younger fetal lambs. Fetal blood gases and pH were not 
changed significantly. In similar experiments, large 
doses of meperidine administered to the ewe had no 
consistent effect on fetal breathing movements, heart 
rate, or blood pressure except that the normal fetal 
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response to hypercapnia was abolished in five experi- 
ments. 

Physical agents. Fetal breathing responses to physi- 
cal stimuli, such as cold or electrical stimulation of 
peripheral nerves,-are altered dramatically by partial or 
total exteriorization. Cooling the exteriorized fetus was 
done by Barcroft and Barron? to stimulate breathing 
movements. Dawes? stimulated breathing in fetal 
lambs exteriorized on a table by lowering their tem- 
peratures by 3 to 4° C. In a saline bath, application of 
ice or cold water to the fetal snout causes a transient 
breathing response, and lowering the fetal core tem- 
perature by as little as 1° C. causes sustained breathing 
efforts.” Merlet and her colleagues? stimulated breath- 
ing movements in fetal lambs in utero in acute exper- 
iments in which the head'of the fetus was exteriorized 
and exposed to cold saline. 

In acute experiments on mature fetal lambs with an 
exteriorized hind limb, Condorelli and Scarpelli’* ad- 
ministered electrical stimulation to the cut end of the 
sciatic nerve, and after the effects of barbiturate seda- 
tion had abated, this invariably stimulated breathing 
activity. In a third of the trials, breathing occurred only 
contemporaneously with the stimulation and usually 
was synchronous with the pulse repetition frequency 
(0.5 to 2.0 Hz). In the remaining 40 trials, slow, regular 
breathing (rates, 22 to 45 per minute) was initiated and 
it continued for one to 98 minutes. In chronic fetal 
lamb experiments, however, the responses to cold and 
electrical stimulation appear to be quite different. 
Chapman and his colleagues? cooled the snout of 
lambs in utero with iced saline introduced via a cathe- 
ter and observed transient, mild fetal hypertension and 
inconsistent heart rate changes, but no stimulation of 


breathing. If the cold stimulus was applied during 


spontaneous, rapid breathing, breathing usually 
ceased, after gasps. Similarly, rapid exchange of am- 
niotic fluid by 300 to 400 ml. of iced saline temporarily 
lowered intrauterine temperature by 4? to 6° C. and 
initiated cardiovascular effects in the fetus, but did not 
stimulate breathing. Sciatic or median nerve stimula- 
tion in utero, reported by the Chapman group?* for 
nine chronic lamb studies, produced similarly diver- 
gent results from those of acute studies. Breathing 
movements persisted after the end of stimulation in 
only 62 of 319 trials (19 per cent). Durations were short 
(six to 300 seconds). Breathing movements synchron- 
ous with the pulse repetition frequency (0.5 to 1 Hz) 
did not lead to continued breathing beyond the end of 
stimulation. Combinations of electrical and cold stimu- 
lation in utero produced variable breathing resporises 
similar to those observed during electrical stimulation 
alone.” 

It is remarkable that physical stimuli applied to the 
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undisturbed fetus in utero should be far less effective 
in stimulating respiratory activity than similar stimuli 
applied after only partial exteriorization. In the 
chronic preparations studied by the Chapman group, 
the stimuli were "perceived" as judged by a cardiovas- 
cular response, but the respiratory response, so obvi- 
ous after exteriorization, generally was inhibited or ab- 
breviated. It would seem that even partial exterioriza- 
tion or restraint of the fetus alters or eliminates the 
normal intrauterine inhibition. Linkage of this inhibi- 
tion to fetal sleep and arousal states and effects of ex- 
teriorization on control of these states are to be clar- 
ified. 

Cardiovascular effects. The cardiovascular effects 
of fetal breathing movements in long-term experi- 
ments in lambs have been described in several studies. 
Fouron and his colleagues” observed episodes of fetal 
tachycardia often followed by elevations of systolic and 
diastolic blood pressures to 50 per cent above baseline 
levels, associated with breathing episodes. Tachycardia 
invariably preceded the blood pressure elevations by a 
few seconds. The episodes of tachycardia and hyper- 
tension were not present in some breathing episodes 
and were present intermittently or continuously 
throughout the breathing episode in other instances. 
When present intermittently, the hypertensive epi- 
sodes often coincided with transient increases in the 
rate and depth of breathing movements. There also 
was a cardiac arrhythmia synchronous with respiratory 
activity. Accelerations in rate.coincided with and were 
influenced by the depth of each inspiratory movement. 
These investigators speculated that the cardiovascular 
effects resulted from increased secretion of cate- 
cholamines by the fetus during breathing episodes. 
Catecholamines are reported to be a mild stimulus to 
fetal breathing activity, but at least some of the 
findings of Fouron’s group might be related to the ef - 
fects of fetal and maternal movements. The ar- 
rhythmias they observed may have been exaggerated 
by activating the tachometer from an arterial catheter 
with its tip within the thorax. The pressure changes of 
each breathing movement would be transmitted to the 
carotid pulse and would alter the triggering of the 
tachometer in relation to the cardiac cycle, but 
nevertheless their observation of increased heart rate 
variability during breathing activity appears to be a 
valid one. 

Adamsons and associates,” in acute studies of fe- 
tal rhesus monkeys, observed increases in heart rate 
variability related to breathing activity and fetal 
movements. These were abolished by hypoxia, but 
when asphyxia severe enough to induce gasping was 
present, marked variations in fetal blood pressure and 
heart rate also occurred. 
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Martin and his associates, in chronic rhesus 
monkey experiments, also observed increased heart 
rate variability and a respiratory arrhythmia during 
fetal breathing activity. Dalton and his colleagues” as- 
sessed heart rate variability in chronic studies of lambs 
with implanted electrocardiograph electrodes and 
tracheal catheters and they observed a consistent in- 
crease in heart rate variability during breathing 
episodes as compared with that during preceding 
periods of apnea. The degree of heart rate variability 
was related to the amplitude and frequency of ‘the 
tracheal pressure changes. The Dalton group also ob- 
served an increase in heart rate variability during acute 
hypoxia unassociated with breathing activity and con- 
cluded that heart rate variability, considered alone, is 
not useful for inferring the presence of breathing 
movements or the well-being of the fetus. 

In fetal lambs, some with chronically implanted 
catheters, Gough and Poore,® following suggestions by 
Olsson?! and Mantell, used an ultrasonic transducer 
in the tip of a catheter to record fluctuations in venous 
return in the inferior vena cava during fetal breathing 
movements. Doppler shift fluctuations in time with 
breathing movements were prominent in the inferior 
vena cava at the level of the diaphragm, especially at 
the juncture of the hepatic and diaphragmatic veins 
with the cava. The sounds diminished in lower areas in 
the abdomen. With an external transducer, the effects 
on Doppler shift of breathing movements were most 
audible in the region of the diaphragm to the right of 
the midline, but could be heard over a wide area com- 
prising the full length of the vena cava and its major 
tributaries with the abdomen. They were not audible 
over the periphery of the lung. These observations in- 
dicate that the recording of fetal breathing externally 
using continuous Doppler measurements depends 
upon the effects of thoracic pressure changes on the 
velocity of venous return via the inferior vena cava. 

Fetal breathing and chest wall movements. In val- 
idating the use of an ultrasonic A-scan technique to 
record human fetal breathing movements in utero, 
Boddy and Robinson? used chronic fetal lamb prep- 
arations to demonstrate a direct correlation between 
recordings of fetal breathing by tracheal pressure 
changes and records of chest wall movements by 
A-scan. In a recent amplification of these observations 
via long-term experiments, Poore and his colleagues 
implanted pairs of ultrasonic transducers on opposite 
sides of the thoraces of fetal lambs set up with tracheal 
catheters, and they recorded changes in a chest wall 
dimension associated with tracheal pressure changes. 
They observed that inspiratory efforts usually were ac- 
companied by changes in the chest wall dimension, but 


the amount and the direction of change were corre- 
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lated variably, and at times quite poorly, with the 
amplitude of the. pressure deflection. Further, the pat- 
tern of dimensional changes was greatly influenced by 
the placement of the transducers (i.e., the precise di- 
mension being measured). It seems that the fetal chest 
wall responds to the pull of the diaphragm by flexing in 
.a nonuniform fashion, so that some dimensions de- 
crease and others may increase or remain unchanged. 
Intercostal and auxiliary muscles of respiration, which 
may be brought into action in larger breaths or gasps, 
may have the effect of stabilizing thé chest wall by op- 
posing the pull of the diaphragm and may permit 
larger pressure deflections with smaller or even con- 
trary changes in the chest wall dimension.” 

Anatomic effects of fetal breathing. Long-term ex- 
perimental studies to suppress fetal breathing and ob- 
serve the effects of prolonged apnea help to establish 
the purpose of intrauterine breathing movements. In- 
vestigators, beginning with Ahlfeld,' have surmised 
that breathing activity in utero is a kind of isometric 
exercise activity, conditioning the respiratory muscles 
for vigorous air-breathing after birth. Clinical observa- 
tions that pulmonary hypoplasia is associated with con- 
genital diaphragmatic hernia? and also with severe 
oligohydramnios?* ?' suggest that- fetal breathing 
movements may be necessary for normal pulmonary 
development. Delorimer and associates? reported 
hypoplastic lungs in fetal lambs with surgically pro- 
duced congenital diaphragmatic hernia, and Alcorn 
and co-workers? described pulmonary hypoplasia in 
fetal lambs after bilateral phrenic nerve interruption, 
but as yet, detailed animal studies combining pulmo- 
nary morphometry with prolonged diaphragmatic de- 
nervation over many weeks have not been published. 

Breathing movements and fetal well-being. Towell 
and Salvador? observed the effects of umbilical cord 
compression on respiratory activity in seven chronic 
fetal goat preparations set up with intravascular and 
amniotic catheters, electrodes, and a cord compression 
device. "Severe" cord compression induced vigorous 
gasping movements that continued for a mean time of 
6.3 minutes and then ceased. After release of the 
cord, the gasping movements resumed within one to 
four minutes and continued for about 26 minutes. 
Breathing movements were induced also during "mild" 
cord compression, but gradually ceased at a time when 
fetal arterial Po» and pH were returning to normal 


values. Only one of their chronic preparations: 


showed spontaneous, rapid, irregular breathing unre- 
lated to the cord compression episodes, and even in this 
animal the breathing episodes were associated with 
mild acidosis. In further observations, however, 
Towell ** has confirmed that normal patterns of spon- 
taneous breathing movements in fetal goats closely re- 
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semble the patterns for fetal sheep and that the effects 

of cord compression on the normal incidence of in- 

trauterine breathing movements require reappraisal. 
Toubas and associates" studied breathing move- 


‘ments in chronic fetal lamb preparations before, dur- 


ing, and after acute maternal hemorrhage. Maternal 
blood. loss sufficient to cause a 30 per cent decrease 
in mean arterial pressure resulted in fetal bradycardia 
and hypertension followed by tachycardia, a rise in 
maternal and fetal cortisol levels, and a fall in fetal 
arterial Po, and pH..In 14 of 16 experiments, fetal 
breathing activity ceased during the episodes of 
bradycardia accompanying maternal hemorrhage. The 
hour-by-hour incidence of feta] breathing movements 


for 24 hours after the hemorrhage was not different 


from the 20 hour control period. before the hemor- 
rhage. However, they observed great variations in the 
percentage of breathing from one animal to another 
and from hour to hour. During the 20 to 24 hour con- 
trol period no significant differences in blood gas ten- 
sions. or pH occurred between apneic and breathing 
episodes. The study periods were too brief to demon- 
strate a circadian rhythm, and none was observed. The 
degree of fetal asphyxia induced by maternal hemor- 
rhage as judged by Pos, Pcos, and pH was only slightly 
less than that achieved by Boddy and colleagues,® after 
administration of hypoxic gas mixtures to the ewe, but 
the fetal asphyxia was of shorter duration. The prompt 
recovery of normal incidences of breathing contrasts 
with observations of the Boddy group of a six-hour 
delay before return of control values after a somewhat 
greater metabolic insult. The Toubas group* con- 
cluded that since fetal breathing returned to normal 
after maternal hemorrhage and blood replacement, at 
a time when fetal tachycardia and a pH of 7.30 were 
still present, instantaneous fetal heart rate was a better 
index of fetal well-being than was fetal breathing. An 
alternative conclusion might have been that the early 
return of fetal breathing reflected the early recovery of 
the ewe and the fetus. 

In long-term studies in fetal lambs, Patrick and his 
colleagues? made continuous observations of fetal 
breathing activity over many days preceding in- 
trauterine death prior to labor, from hemorrhage, tox- 
emia, and hypoxia from uncertain causes. In their 
view, interruptions of the normal pattern of rapid, ir- 
regular breathing by apnea for more than an hour 
were exceptional and suggestive of a serious departure 
from normality. The normal pattern was not observed 
within 24 hours of fetal death except in one case of 
rapid fetal exsanguination. 

In 16 fetuses, three abnormal patterns of fetal 
breathing were observed shortly before fetal death. All 
were preceded by prolonged periods of apnea (more 
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than 11 hours for one group of six fetuses). Three 
abnormal patterns were described: 

(1) Continuous breathing was characterized by inspira- 
tions at about three-second intervals and of such con- 


stant duration, frequency, and amplitude (6.5 + 1.2 


mm. Hg) that they "resembled a picket fence." The 
pattern, which was accompanied by fetal hypertension, 
hypoxemia, acidemia, and an elevated Pcos continued 
until à few minutes before death in five fetuses. In the 


sixth, the pattern changed to one of apnea with gasping . 


after the mother was given a hypoxic gas mixture to 
breathe. 

(2) Apnea. with. gasping occurred in eight eee and 
was characterized by shallow inspirations at about 
one-minute intervals that increased in frequency, 
amplitude, and duration shortly before death. Blood 
gas values and pH were similar to those observed with 
"picket-fence" continuous breathing. There also was 
tachycardia, but no hypertension. 


(3) Apnea with episodic breathing and gasping occurred 


in two lambs and consisted of bursts of breathing activ- 
ity at rates of 1 to 3 Hz lasting a little more than a 
minute, followed by deep gasps with amplitudes of up 
to 30 mm. Hg. During the breathing episodes, the fetal 
heart rate slowed and the blood pressure rose. Blood 
gas values and pH, which were normal except for 
hypoxemia, did not change during the episodes. In two 
additional animals, which were later born alive, this 
pattern preceded episodes of continuous breathing 
that lasted several hours and were associated with 
normal blood gas values but a falling pH. In a lamb 


with evidence of intermittent cord occlusion, there. 


were episodes of intermittent bradycardia, hyperten- 


sion, and apnea followed by high-amplitude gasping. ” 


The observations by Patrick and associates indicate 
that one ominous pattern sometimes may change to 
another or, on occasion, revert to a normal pattern. 


The variety of patterns described in 16 cases'suggested : 


that additional cases might yield further diversity. 
Chapman and his colleagues?! recently examined the 
records of six fetal lambs that died in utero prior to or 
early in labor and found a decreased incidence of nor- 
mal breathing followed by apnea as the initial abnormal 
breathing pattern. In one animal, apnea persisted until 
the death of the.fetus. In the other five, the pattern 
lasting to within a few minutes of death was continuous 
breathing at rates of 10 to 40 per minute. The duration 
of continuous breathing.varied from 20 to 140 min- 
utes. The transition from apnea to continuous brea- 
thing varied in duration from four to 45 hours and was 
observed in two distinct abnormal patterns. In three 
fetuses, brief episodes of rapid, episodic breathing ini- 
tially interrupted the apnea at long intervals. As the 


apneic intervals became shorter, they became punc- ` 


~ + 
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tuated with gasps that increased in frequency until, 
immediately prior to the final continuous breathing, 
there were continuous oscillations between breathing at 
rates of 40 to 60 and gasps at rates of 10 to 20. In two 
other fetuses, the transition to continuous breathing 
began with bursts f gasping at rates of 10 to 20 per 
minute, lasting only a few minutes each hour. These 
bursts accelerated in frequency and rate until, just be- 
fore the onset of continuous breathing, several such 
bursts occurred each minute. Heart rate changes dur- 
ing the intermittent breathing preceding the final con- 
tinuous breathing included, in different animals, 
tachycardia, bradycardia, and no change, and these oc- 
curred with and without concurrent episodes of fetal 


-hypertension.’ In two fetuses in which hypertensive 


episodes were associated with rapid, episodic breath- 
ing, massive high-voltage electrocortical activity sug- 
gestive of epileptiform seizures also was recorded. The 
pattern resembled that described by Teramo and his 
co-authors™ for convulsions induced in fetal lambs by 
injections of lidocaine, except that the hypertensive 
episodes usually were accompanied by bradycardia 
rather than tachycardia. © _ 

These recent observations have added a new per- 


spective to fetal breathing as an index of fetal well- 


being. Prolonged fetal apnea, with or without intermit- 
tent isolated breaths, remains a grave prognostic sign 
and may continue without interruption until the death 
of the fetus. On the other hand, the mere presence of 
breathing activity, even if episodic, is not an assurance 
of normality. Unless there is 24 hour monitoring of 
breathing movements, the interval of apnea that inter- 
venes between normal and abnormal breathing activity 
could well be missed. Prolonged apnea may be followed 
by patterns of abnormal episodic breathing preceding 
death or by the onset of continuous breathing, and 
either may indicate further deterioration of the fetus. 
The accompanying diagram illustrates the relation- 


. ships that have been observed in fetal lambs. It should 


be understood that further experience may reveal ad- 
ditional patterns or pathways or points at which death 
may occur and that the reversibilities indicated may be 
complete or partial (Fig. 1). 

The abnormal patterns, considered by themselves, 
carry no labels to distinguish them from normal. The 
differences between normal and abnormal usually are 
matters of duration and predominance. Chapman and 
his colleagues,“ in their computer analyses of normal 
episodic breathing in sheep fetuses, have observed such 
a variety of rates, rhythms, and amplitudes under what 
are thought to be normal conditions that at some time 
virtually every “abnormal” rate, rhythm, and ampli- 
tude can be observed as a part of normal variability. 
For example, the same patterns of rate, rhythmicity, 
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INTERMITTENT RAPID BREATHING 
Regular depths 5 to 10 mmHg 
Regular rates 40 to 60 ‘min 





















Convulsions 
Hypertension 
Bradycardia 

Asphyxia 


‘Rate decreases 


Depth and rate decrease 


and amplitude can be observed in both normocapnic 
and hypercapnic fetal breathing, but a rate seen in less 
than 5 per cent of one record may be the predominant 
one in another. In general, abnormal patterns are 
characterized by greater consistency and less variety in 
rate, rhythm, and amplitude than are observed nor- 
mally, but it is also clear that the differences between 
some normal and abnormal patterns can be ascertained 
only by quantitative analysis of large numbers of breath 
intervals. Differences in variability, rather than differ- 
ences in rate or amplitude, seem most helpful in distin- 
guishing the normal from the abnormal pattern. . 


NORMAL INCIDENCE OF EPISODIC BREATHING 
Irregular depths, usually«: 5mmHg 
Irregular rates 20 to 120 /min 


| 


APNEA, DURATION VARIABLE 
Sporadic gasping + 





Episodic patterns 
Intervals 5 to 20 min 
Durations 0,5 to 20 min 


CONTINUOUS BREATHING 
Depths 5 to 10 mmHg 
Rates 10 to 20 /min 


i 
i 


Fig. 1. Block diagram showing patterns of abnormal breathing preceding death in 22 fetal lambs. 


The value of fetal breathing as a prognosticator of ` 


impending fetal disaster is less clear than its value as an 
index of present fetal well-being. If the purpose of fetal 
breathing activity is to exercise the respiratory muscles 
and to develop the lungs, this purpose is as well 
fulfilled by intermittent as by continuous activity, and 
the fetus may suspend breathing activity whenever 
more vital functions might be affected adversely by 
hypoxia, hypoglycemia or other less-obvious threats. 
Heart activity, on the other hand, must be continued at 
all costs and fails only terminally. Hence a normal inci- 
dence of rapid, irregular fetal breathing movements 
may be a good indicator of fetal well-being, but it re- 
mains to be proved whether apnea or the presence of 
abnormal breathing patterns can be identified with 
sufficient ease and accuracy to be of practical value as 
an index of impending disaster. | 





eom APNEA WITH GASPING 
NS Depth and rate increase | 
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irregular depths 5 to 30 mmHg 
irregular rates 10 to 15 /min 


Interval gasping increases 
Intervals shorten 
Patterns coalesce 


irregularity decreases 


Observations in human subjects. In contrast to ani- 
mal experiments, human studies of intrauterine fetal 
breathing movements are necessarily limited to nonin- 
vasive techniques and intermittent observations. De- 
spite these limitations, extensive literature has accumu- 
lated in the present decade. Most of these studies have 
supported the understanding of the biology of fetal 
breathing as derived from animal observations, but 
have contributed little new knowledge. For example, in 
a recently reported study, Timor-Tritsch and his 
group? returned to the methods of Ahlfeld and Reif- 
ferschied in recording human fetal breathing move- 
ments as transmitted to the maternal abdominal wall, 
using, however, a contemporary tocograph in place of 
a kymograph. At the same time, they recorded fetal 
heart rate by indirect abdominal electrocardiogram 
and ultrasonic techniques. Despite the low resolving 
power of their recording methods, they observed a 
fetal respiratory arrhythmia and an increased heart 


. rate variability during breathing episodes, in effect 


confirming the more detailed observations in fetal 
sheep’ 7% and subhuman primates." 

The transmission of fetal breathing movements to 
the maternal abdominal wall will depend on fetal posi- 
tion and abdominal wall thickness as well as the. 
amplitude of fetal thoracic movements. In recording 
fetal breathing from maternal abdominal wall move- 
ments, it is obvious that the amplitude of breathing 


movements is likely to be erroneously represented and 
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that much real breathing activity may go unrecorded. 


To varying degrees, the ultrasonic methods now in use 


for recording human fetal breathing share the same 
disadvantages. Four methods for ultrasonic recording 
of fetal breathing activity have been reported: pulsed 


ultrasound ‘with one-dimensional display (A-scan),. 


pulsed ultrasound with two-dimensional display (real- 
time B-scan), continuous-wave Doppler, and pulsed 
Doppler. After the initial report by Boddy and Robin- 
son® demonstrating fetal breathing in human subjects 
and validating a one-dimensional A-scan ultrasonic 
technique in the fetal lamb by simultaneous recordings, 
there followed many reports by Boddy, Mantell, Man- 
ning, Gennser, Marsal, and their colleagues of obser- 
vations of many hundreds of human pregnancies, both 
before and during labor. 

With the A-scan technique human fetal breathing 
movements have been observed to occur about 70 per 


cent of the time (normal range, 50 to 90 per cent) at 


rates usually between 30 and 70 per minute. Diurnal 
variation, similar to that observed in sheep, has been 
reported as well as a correlation with maternal glucose 
levels.“ Pharmacologic studies have indicated that the 
incidence of human fetal breathing is depressed by 
administration of meperidine* and by nicotine from 
maternal smoking. °° Maternal physical activity has 
been reported to reduce,“ and to increase,” the inci- 
dence of fetal breathing. Reductions of fetal breathing 
are reported to precede or accompany the onset of 
labor. Similar reduced incidences progressing to 
apnea, with and without gasping movements, have 
been observed in abnormal pregnancies prior to death 
of the fetus. In one diabetic pregnancy, however, 48 
hours of continuous breathing at high rates (100 to 200 
per minute) intervened between apnea and fetal 
death.** Qualitatively, at least, breathing movements in 
the human fetus prior to death resemble some of the 
patterns documented for fetal lambs and pose similar 
problems in their recognition and interpretation. 
Although A-scan, in the hands of experienced inves- 
tigators, has been used to confirm many of the obser- 
vations made in long-term animal experiments, the 
limitations and difficulties of the technique have pre- 
cluded its widespread use and have raised doubts about 
the quantitative aspects of clinical reports. Farman, 
Thomas, and Blackwell?" described several categories 
of errors and artifacts. First, there are artifactual 
movements of the ultrasonic transducer on the abdom- 
inal wall or of the fetus in utero brought about by ma- 
ternal aortic pulsations, uterine activity, maternal res- 
piratory movements, coughing, other maternal skeletal 
muscle activity, placental pulsations, and fetal gross 
body movements and heart action. An estimated 20 to 
25 per cent of recordings are so encumbered with ar- 
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tifacts from these sources as to be uninterpretable.® 99 
Second, optimum recordings using the A-scan method 
to record echoes from the thoracic cage require that 
the ultrasound beam be maintained at right angles to 
the fetal chest wall. The correct angle and position of 
the transducer may be approximated by having the 
beam pass through the *mitral valve (or better, by the 
use of B-scan to orient the trangducer), but whenever 
the fetus moves, the angle of insonation also may 
change, altering the recorded amplitude of chest dis- 
placements. Furthermore, recordings from a concave 
surface such as the distal (posterior) chest wall may be 
distorted by the changing shape of the thorax. As Mar- 
šál and his group” have pointed out, the echo complex 
from a flattening concavity may be moving in the back 
portion and remain stationary at the front edge. The 
gating system, keyed to the front edge of the echo, may 
generate an erroneous recording showing apnea. 
Third, erroneous settings of the swept-gain controls 
(needed in the system to compensate for attenuation of 
the echo at deeper tissue levels) may lead either to the 
failure to identify breathing from echoes of small 
amplitude or to the erroneous interpretation of am- 
plified small artifactual movements as "breathing." To 
dramatize some of these points, Farman and his col- 
leagues” published sonographic tracings of the delib- 
erate misuse of A-Scan ‘showing “movements” of non- 
pregnant and postpartum uteri and “movements” of 
the maternal liver. 

Finally, as Poore'? has indicated, there are the in- 
herent physical limitations of ultrasonic systems. A 
good transducer with a center frequency of, say, 2 MHz 
should have a passband of 1.5 to 2.5 MHz and.a band 
width of 400 to 500 kHz. The wavelength at 2 MHz is 
in the neighborhood of 0.75 mm. and varies with the 
tissue through which the sound is transmitted. A rough 
estimate of the axial resolution of the system is the 
wavelength of the band width—in this example, about 
2 to 3 mm. This figure, however, can be modified 
greatly by the size and location of echoes between the 
transducer and the chest wall. For example, if the tissue 
immediately in front of the chest wall is a layer of vir- 
tually echoless amniotic fluid, resolution can be excel- 
lent and perhaps as little as 1 to 2 mm. Large echoes 
from the fetal heart, placenta, or maternal tissues, 
when present immediately in front of the chest wall 
echo, result in overlapping signals and very poor reso- 
lution. Higher center frequencies and greater band 
widths can improve the resolution and permit recogni- 
tion of smaller movements, but only at the cost of de- 
creased penetration. In recording fetal chest wall 
movements, pulsed ultrasound systems operate at close 
to the limits of their resolving power, and inevitably 
there are losses of echoes from real breathing 
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movements of small amplitude and some contamina- 
tion of the recording by artifactual echoes. 
A skilled operator, observing the screen and annotat- 


ing the tracing as it is made, can minimize operative 


and interpretive errors, but only by eliminating sub- 
stantial portions of the record bécause of artifactual 
movements. The interpretatidn of A-scan tracings re- 
mains a subjective agtivity for which criteria of ac- 
ceptability have not been established. The extent of 
agreement, however, between different observers of 
the same record and by the same observer on different 
occasions has been studied by Marsáal,?! who reported 
highly significant degrees of concordance. 

Efforts to modify or supplement the A-scan equip- 
ment to improve reliability in recording breathing 
movements have been diverse and ingenious. They 
have included improvements in the gating and swept- 
gain control systems in tracking the chest wall,?* !9? the 
use of multiple time-position (M-mode) displays to 
identify artifactual movements, '?? dual echo-following 
devices operating through a single transducer to track 
anterior and posterior chest walls simultaneously, '?* al- 
ternately firing dual transducers, also to track both 
chest walls, the use of pulsed Doppler to eliminate 
static echoes in recording chest wall movements, 3 and 
selection of one line from a real-time two-dimensional 
B-scan display for A-scan recording.’ 

These modifications in equipment have a potential 
for more accurate interpretations of fetal breathing 
and for providing additional information. Mantell!^* 
determined fetal position in utero by B-scan and then 
used dual echo-following A-scan devices to record the 
movements of two fetal structures simultaneously. He 
observed that during rhythmic breathing activity, the 
lateral chest walls move synchronously inward during 
inspiration, that the anterior and posterior chest walls 
moved synchronously forward in a rocking movement, 
and that the abdomen moved, with a much greater 
excursion, in reciprocal motion with the anterior chest 
wall. He interpreted the changes in thoracic shape and 
the abdominal motion as evidence of diaphragmatic 
activity in fetal breathing, and he commented that 
human fetal breathing, as judged by transmitted 


movements of the maternal abdomen, is a vigorous ac- > 


tivity. An obvious further corollary of Mantell's obser- 
vations is that the amplitude and the direction. of re- 
corded movements will vary depending on which part 
of the thorax or abdomen is being insonated and re- 
corded. | 
The advantages of two-dimensional real-time pulsed 
ultrasound displays (real-time B-scan) have been set 
forth by Hohler and Fox? as: 
"]. Orientation is rapidly ascertained and maintained 
throughout the examination. 
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2. Timing of specific chest wall movements is sharply 
defined. 

5. Other motions are quickly recognized and dis- 
courited. 

4. The possibility of quantitation of fetal chest wall 
movements now exists." 


The possible methods of quantitation of breathing 
movements from real-time B-scan displays range from 
complex gating systems that identify multiple moving 
echoes from the chest wall and process these electroni- 
cally for polygraphic display, to the rather simple 
expedient of looking at the screen and taking note of 
the observed fetal movements. The latter method has 
been used by Patrick and his colleagues!9?: ' to record 
fetal breathing movements for eight hours each in 10 
women with normal pregnancies at 34 to 35 weeks' 
gestation. Fetal breathing movements and gross body 
movements were observed and recorded by hand using 
event markers on a paper chart. Videotape recordings, 
played back at low speed, permitted timing movements 
to the nearest 0.1 second; The mean rate of breathing 
movements during breathing episodes was 49 per 
minute. There was an increase in the hourly incidence 
of breathing from the morning to the afternoon and a 
pronounced decrease, followed by a sharp rise, 
between the lunch hour and the hour immediately af- 
terward.'?* Episodes of continuous apnea, the longest 


lasting 108 minutes, were observed, and the hourly in- 


cidence of breathing acüvity ranged from 0 to more 
than 80 per cent. The mean hourly incidence for the 80 
hours of the study was a surprisingly low 31.8 per 
cent. This is less than half the normal figure (70 per 
cent) reported for A-scan studies. This discrepancy 
cannot be accounted for by assuming that the resolving 
power of the B-scan system is-less than that of the 


- A-scan and that the observers recorded only breathing. 
movements of large amplitude. Real-time grey-scale 


B-scan displays, in which subtle shifts in intensity of 


many points, representing a section through the entire 


fetus, can be observed simultaneously, have great re- 
solving power and probably permit recognition of 
movements of as little as 1 mm. In the A-scan 
technique, gross body movements, which may occur 
during breathing activity, are not counted separately 
and are. included as part of the breathing activity. '?? 
Patrick and his colleagues identified gross body 
movements separately and subtracted them from the 
time recorded as fetal breathing. Since this amounted 
to 12 to 24 per cent of the recording time, much of the 
discrepancy disappears. The remaining difference 
probably represents the inability with A-scan to identify 
and eliminate other artifactual movements. 

The chief shortcoming of real-time grey-scale B-scan 
is the need for a human observer to interpret the dis- 
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play and the inherent inaccuracies of recording 


breath-to-breath intervals by pressing a button. The 
method allows the observer to estimate the incidence of 
breathing activity and permits approximate estimates 
of all but-the fastest breathing rates, but because of the 
inconsistences of human reaction times, it is inadequate 
for recording breath-to-breath variability. Since varia- 
bility may be the most important criterion of normality, 
this is an important shortcoming. 

Continuous-wave Doppler systems, in which the 
Doppler shift frequencies of ultrasonic echoes return- 
ing fróm moving targets are used to generate audible 
signals and to measure velocities, have been used for 
many years to record fetal heart movements, but only 
recently to record fetal breathing. Rhythmic sounds 
within the pregnant uterus, synchronous with neither 
the fetal heart nor the maternal pulse or breathing, 
were described by Bishop’? in 1966, but were first rec- 
ognized as representing fetal breathing activity by 
Boyce and his colleagues! !? in 1976. Since then, in 
chronic fetal lamb preparations members of this in- 
vestigating team have recorded fetal breathing 
movements simultaneously from a tracheal pressure 
catheter and from a continuous-wave Doppler trans- 
ducer on the abdominal wall of the ewe. In early at- 
tempts to identify the source of the sound, a signal of 


similar character was recorded in vitro from lungs ex- ' 


cised from fetal lambs when as little as 0.3 ml. of saline 
was pumped in and out of the trachea.!? More re- 
cently, the same group of investigators has shown that 
in the intact lamb fetus, exteriorized in a saline bath, 
the lung areas are silent during breathing movements. 
The sound normally generated in vivo by movements 
of tracheobronchial fluid is apparently of very small 
amplitude. The recent observations by Gough and 
Poore®™ appear to have confirmed the venous origin of 
the "sound" heard with breathing. l 

Preliminary observations in experiments on fetal 
lambs fitted with tracheal catheters and with transduc- 
ers for recording breathing activity by the con- 
tinuous-wave method have led to two impressions: :- 

(1) The continous-wave system, at times, permits the 
detection of very small breaths, as shown on the tra- 
cheal pressure recordings. 

(2) The vascular “target” (i.e., the vena cava and the 
proximal portions of its main tributaries) is extensive, 
but relatively narrow. The continuous-wave signal can 
be heard over a large area with a wide-beam external 
transducer, but when a narrow beam is used, the signal 
can be lost easily during fetal movement. " 

Observations in human pregnancies suggest that 
good continuous recordings are possible if the trans- 
ducer is hand held by an observer who concentrates on 
maintaining optimum transducer orientation despite 
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movements of the fetus and mother.” Since the op- 
timum transducer orientation for identifying fetal 
breathing differs from that needed for identifying fetal 
heart activity, the operator must develop a new and 
different set of reflexes. The skill required is compa- 
rable to that needed for the use of real-time B-scan, but 
is substantially less than that needed for proper use of 
the A-scan method. 

The fluctuations in peak shift ftequencies, audible as 
swishing sounds, can be converted to voltages and re- 
corded on a polygraph or digitized for computer 
analysis. Directional processing can improve the 
signal-noise ratio to the point where the raw signal, 


` without filtration, can produce satisfactory tracings in 


human subjects. Recordings for periods of an hour or 
more have shown incidences of fetal breathing ranging 
from none to greater than 80 per cent, but no long- 
term studies have been reported and no figure for the 
"average" incidence of fetal breathing using this 
method is available. 

The continuous Doppler signal can represent the 
amplitude of fetal breathing movements, but only indi- 
rectly. The waveforms produced by the peak frequency 
follower represent changes in velocity of venous flow 
and, in fetal lambs, appear to vary with the amplitude 
of fetal breaths, but much investigation is necessary to 
define these relationships. For recording the rate and 
variability of fetal breathing, the continuous Doppler 
system may be of practical value in that the intervals 
between peaks in velocity shifts correspond to intervals 
between breaths, However, the phase of the respiratory 
cycle represented by the velocity shift may vary with 
transducer placement and fetal position, and the pre- 
cise timing of the shift may be influenced by the effects 
of the cardiac cycle on venous flow. 

Whether quantitative analysis of the rate and varia- 
bility of fetal breathing, using methods described by 
the Belcher"! and Chapman* groups, will prove to be 
practical in identifying fetal well-being is yet to be 
demonstrated in experimental studies of fetal lambs. 
For human observations, some but not all continuous 
Doppler recordings are of sufficient quality to permit 
computer processing and analysis of breath intervals. 
This might facilitate clinical assessments from shorter 
periods of recording time than would be possible 
otherwise. 

It should be recognized that continous-wave Doppler 
systems deliver higher doses of ultrasound to the fetus 
than do- pulsed systems. Despite many investigations, 
there is, at present, no unrefuted evidence that con- 
tinuous-wave ultrasound, at the intensity accepted for 
fetal cardiotachometry, has any harmful biologic ef- 
fects at the tissue or cellular level, but it must be added 
that satisfactory proof of the safety of ultrasound when 
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used for prolonged observations also is lacking.’> In 
clinical situations, the prolonged use of contintous 
Doppler for observing fetal breathing movemerrs is 
subject to the same practical limitations as those for 
fetal cardiotachometry. 


Conclusions 


The past decade has seen the end of the debate aver 
the existence of spentaneous fetal breathing move- 
ments under normal conditions. These movement- are 
now recognized as being normally present, but 
episodic, shallow, and variable in rate and regularity. 


They are absent during high-voltage electrocortice ac- ' 


tivity associated with quiet sleep and are suppressed by 
a variety of drugs and external stimuli, including laor, 
and by acute hypoxia. The activation of fetal breathing 
occurs mainly during REM sleep, but the physiobgic 
control of the activation has not been identified. Aug- 
mented single breaths also occur, but little is known of 
. their function and control. Abnormal conditions ore- 
ceding fetal death are associated with decrease in 


June 1, 1978 
Am. J. Obstet. Gynecol. 


normal fetal breathing activity, prolonged apnea, in- 
termittent gasping, rapid, episodic breathing with di- 
minished variability, and continuous breathing or gasp- 
ing. Positive identification of these abnormal patterns 
requires accurate recording of the incidence, rate, and 
variability of breathing movements and hours, rather 
than minutes, of observations. These requirements are 
met readily in long-term studies of animals with im- 
planted recording devices. For human observations 
with external transducers, the available ultrasonic sys- 
tems have important theoretical and practical draw- 
backs. The technical problems of recording breathing 
movements in utero by external methods appear to be 
less formidable than the biologic problems of ascertain- 
ing how the movements are controlled. 


The author gratefully acknowledges his debt to his 
colleagues at the Medical College of Georgia, the 
Nuffield Institute for Medical Research, and the Uni- 
versity of Oxford for their assistance, advice, and con- 
structive criticism. 
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Lethal to monilia 


IN MONIL 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 





Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 
Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 
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VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 
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For douching in the BETADINE Microbicides Vaginitis 
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Selecting the ¥ 


Endometriosis anı 


The incidence of endometriosis among 
infertile patients may be as high as 25% to 
40%.'? While endometriosis is more com- 
monly found in women between 30 and 
40 years of age, it is increasingly being 
reported in many patients in their early and 

late twenties.’” Therefore, endometriosis 
should always be suspected in younger women 
who are infertile. 
The usual symptoms and findings— 
dysmenorrhea, pelvic pain, dyspareunia, and 
induration of the cul-de-sac—may vary with 
each individual patient,or may not be presen 
in some infertile patients with endometriosi 
However, the diagnosis can usually be mac 
at laparoscopy. When endometriosis has 
been confirmed in the infertile patient, 
treatment objectives should include 
relieving symptoms (if present), 
N slowing disease progression, 
id preserving childbearing 
potential, and facili. 
tating pregnancy 
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“Danazol appears to be a method... for Recurrence rate similar to that | 
the treatment of mild to moderately reported after conservative surgery or 
severe endometriosis in a young patient pseudopregnancy’ 
who anxiously desires pregnancy.” * In a study of 99 patients treated with 
Danocrine is indicated in patients for Danocrine and followed for an average of 
whom you have decided to use drug therapy 37 months, 61% remained asymptomatic and 
because for them surgery alone is not the 67% had no pelvic findings suggestive of 
treatment of choice: patients who cannot endometriosis. An average time interval of 
tolerate other drug therapy; patients in whom 15 months was noted between the end of 
other effective drugs are contraindicated; treatment and recurrence for the entire group. 
patients who fail to respond to other effective The 31 patients in this study who 
drug therapy when given in adequate doses. conceived after Danocrine treatment had a 


much lower recurrence rate—85% remained 
asymptomatic—and a much longer average 
time interval between end of treatment and 
recurrence—31 months. 
e Selective and generally reversible gonado- 
tropin suppression. 
€ |nactivates and atrophies uterine and ectopic 
endometrium. 
82% to 96% clinical success“ * No estrogenic or progestational effects. 
Complete or partial resolution of symptoms has — € In general, on completion of therapy, return 
been reported in 82% to 96% of 267 patients in of ovulation and cyclic menstrual bleeding. 
clinical trials to date. * Generally mild side effects related to the 
drug's weak androgenic activity and hypoestro- 
genic effects. Fluid retention can occur. Some 
androgenic effects may not be reversible even 
when drug administration is stopped. 


* 
$ 1 Danocrine 
TT NE danazol 
the first pharmacologic agent 
specifically for endometriosis 


50% pregnancy rate in first 6 months? 
After treatment of patients who wanted to 
become pregnant but were infertile because of 
endometriosis, one study showed a 5096 preg- 
nancy rate in the first 6 months after Danocrine 
therapy;? another showed a pregnancy rate 

of 72.2% after an average of 3 years follow-up! 
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Recommended daily dosage of Danocrine is 800 


mg, 


divided into two doses and administered 


*without interruption for 3 to 6 months. Therapy 
may be extended to 9 months if necessary. 
e Therapy should begin during menstruation. 


Description: DANOCRINE, brand of 
danazol, is a synthetic androgen derived 
from ethisterone. Chemically, danazol is 
17 a-pregna-2,4-dien-20-yno [2,3-d]- 
isoxazol-17-ol, which has the following 
structural formula: "MR 


CH; 1 
bec OH 


CH; 


Each hard gelatin capsule contains 
200 mg of danazol. 
Actions: DANOCRINE suppresses the 
pituitary-ovarian axis by inhibiting the 
output of gonadotropins from the pitui- 
tary gland. The only other demonstrable 
hormonal effect is weak androgenic ac- 
tivity which is dose related. Studies have 
established that the drug is neither estro- 
genic nor progestational. DANOCRINE 
depresses the output of both follicle- 
stimulating hormone (FSH) and luteiniz- 
ing hormone (LH). 

When effective for the treatment of 
endometriosis, DANOCRINE alters the 
normal and ectopic endometrial tissue so 
that it becomes inactive and atrophic. 
Complete resolution of endometrial le- 
sions occurs in the majority of cases. This 
regression is due to the suppression of 
ovarian function, resulting in anovula- 
tion with associated amenorrhea. 
Changes in vaginal cytology and cervical 
mucus reflect ska suppressive effect of 
DANOCRINE on the pituitary-ovarian 
axis. 

Generally the pituitary-suppressive ac- 
tion of DANOCRINE is reversible. 
Ovulation and cyclic bleeding usually 
return within 60 to 90 days when 
DANOCRINE therapy is discontinued. 
Indications: Until additional studies have 
been completed which define the lowest 
clinically effective dose, DANOCRINE is 
indicated for the treatment of endo- 
metriosis amenable to hormonal 
management and only for those patients 
1) who cannot tolerate other drug 
therapy, 2) in whom other effective drugs 
are contraindicated, or 3) who fail to 
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respond to other effective drug therapy 

when given in adequate doses. 
DANOCRINE is not indicated in 

those patients where surgery alone is 

considered the treatment of choice. 

Contraindications: DANOCRINE 

should not be administered to patients 

with: 

1. Undiagnosed abnormal genital 

bleeding. 

2. Markedly impaired hepatic, renal, or 

cardiac function. 

3. Pregnancy (see DOSAGE AND 

ADMINISTRATION). 

4. Breast feeding. 


Warnings: Further studies are ongoing to 
define the lowest clinically effective dose 
of DANOCRINE. Consequently, at the 
present time, DANOCRINE should be 
limited in its use to the select group of 
patients mentioned in the INDICATIONS 
Section. In view of the fact that some 
cases of endometriosis may be resistant to 
one specific form of hormone therapy and 
responsive to another, DANOCRINE 
may prove to be of benefit in such cases. 
There are some limited data in support of 
the use of DANOCRINE in therapy- 
resistant cases of this type. 

While no embryotoxic or teratogenic 
effects attributable to administration of 
DANOCRINE have been observed in 
reproduction studies in animals, safe use 
of the drug in pregnancy has not been 
established clinically. If a patient be- 
comes pregnant during treatment, 
administration of the drug should be 
discontinued. 

Patients should be watched closely for 
signs of virilization. Some androgenic 
effects may not be reversible even when 
drug administration is stopped. 
Precautions: Because DANOCRINE may 
cause some degree of fluid retention, 
conditions that might be influenced by 
this factor, such as epilepsy, migraine, or 
cardiac or renal dysfunction, require care- 
ful observation. 

Adverse Reactions: The following an- 
drogenic effects have occurred in patients 
receiving DANOCRINE: acne, edema, 
mild hirsutism, decrease in breast size, 
deepening of the voice, oiliness of the 
skin or hair, weight gain, and rarely, 
clitoral hypertrophy. 





Also hypoestrogenic manifestations 
such as flushing, sweating, vaginitis in- 


cluding itching, dryness, burning and 
vaginal bleeding, nervousness, and emo- 
tional lability have been reported. 
Although the following reactions have 
also been reported, a causal relationship 
to the administration of DANOCRINE 
has neither been confirmed nor refuted: 
allergic: skin rashes and rarely, nasal 
congestion; CNS effects: dizziness, head- 
ache, sleep disorders, fatigue, tremor, and 
rarely, paresthesia in extremities, visual 
disturbances, changes in appetite, and 
chills; gastrointestinal: gastroenteritis, and 
rarely, nausea, vomiting, and constipa- 
tion; musculoskeletal: muscle cramps or 
spasms, and pain in back, neck, or legs; 
genitourinary: rarely, hematuria; other: 
loss of hair, changes in libido, elevation 
in blood pressure, and rarely, pelvic pain. 
Dosage and Administration: The dosage 
of DANOCRINE is 800 mg, divided into 
two doses per day, until additional studies 
on the effectiveness of lower doses are 
completed. Therapy should begin during 
menstruation if possible; otherwise, ap- 
propriate tests should be considered to 
ensure that the patient is not pregnant. 
Therapy should continue uninterrupted 
for 3 to 6 months but may be extended to 
9 months if necessary. After termination 
of therapy, if symptoms recur, treatment 
can be reinstituted. 
How Supplied: Capsules of 200 mg (orange), 
bottles of 100 (NDC 0024- 0305-06). 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Umbilical artery aneurysm 


DENYS.W. FORTUNE, F.R.C:P.A. 
ANDREW G. OSTOR, F.R.C.P.A. 


Department of Pathology, The Royal Women’s Hospital, 
Melbourne, Victoria, Australia 


ANEURYSMS OF THE umbilical artery are extremely 
rare. We were unable to find such a report in the En- 
glish literature. In their well-known monograph on the 
pathology of the placenta, Benirschke and Driscoll! 
refer to two cases, and a search of the recent literature 
revealed a single case report, all these in German.? The 
purpose of this article is to report such a case, which 
caused fetal death in utero. 


The mother was 26 years old, blood group A, Rh positive. 
She had been delivered of a normal male infant two years 
previously, and she had had a miscarriage at 13 weeks' gesta- 
tion in the preceding year. The present pregnancy was un- 
eventful, with normal weight gain and active fetal movements, 
until the 36th week of gestation. At this time, however, there 
was sudden cessation of fetal movements. Fetal death in utero 


was diagnosed and labor was induced by artificial rupture of 


the membranes and administration of intravenous Syntoci- 
non. The amniotic fluid was meconium stained. Labor lasted 
five hours and a stillborn female infant was delivered. The 
interval between cessation of movements and delivery was es- 
timated to be five days. 

At autopsy, the infant was macerated and weighed 2,720 
grams. Apart from signs of intrauterine hypoxia, the relevant 
pathologic findings were restricted to the placenta and, in 
particular, to the umbilical cord. 

The placenta was oval in shape, measuring 18 by 14 by 2 
cm., and weighed 550 grams. The maternal, fetal, and cut 
surfaces were normal. The membranes were complete. The 
umbilical cord had an eccentric insertion, measured 45 cm. in 


Reprint requests: Dr. A. G. Óstór, Department of Pathol- 
ogy, The Royal Women's Hospital, 732 Swanston St, Carlton, 
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Fig. 1. Cross section of umbilical cord showing the cavity of 
the aneurysm. 


length, and contained three vessels. Approximately at its mid- 
point there was a large, fusiform, soft, doughy swelling 8 cm. 
in length. On cross-section, a blood-filled cavity 3 cm. in di- 
ameter was revealed (Fig. 1). This was filled with a dark- 
colored, shaggy-surfaced clot surrounded by laminated fibrin. 
Areas of well-demarcated hemorrhages were seen in the wall. 
On evacuation of the clot and careful dissection, arterial open- 
ings were found at each pole; the cavity was due to the pres- 
ence of a fusiform aneurysm of one of the umbilical arteries. 
The other artery and the umbilical vein were intact and 
stretched over the aneurysm. Both arteries were tortuous in 
the region of the dilatation (Fig. 2). There was no evidence of 
thrombosis elsewhere. 

Microscopic examination showed moderate autolytic 
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Fig. 2. Schematic representation of aneurysm showing arrangement of the umbilical arteries and 


vein. Note tortuosity of the arteries. 


changes. Nevertheless, there was extensive dissection of the 
wall of the artery with accumulation of intramural blood. 
There was no evidence of arteritis or of other specific 
pathology. 


It is our contention that hemodynamically disturbed 
blood flow in the artery containing the aneurysm, to- 
gether with compression of the other artery and vein, 
caused intrauterine hypoxia and fetal death. 

Thus a further cause, albeit rare, of the vexing and 
usually unexplained occurrence of fetal death in utero 
has been identified. 
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Herpesvirus hominis endometritis 
in a young woman wearing an 
intrauterine contraceptive 

device 


A. ANDREW ABRAHAM, M.D. 


Department of Pathology, The Lankenau Hospital, 
Philadelphia, Pennsylvania 


THE CASE OF herpesvirus hominis endometritis pres- 
ented here indicates that such an infection involving 
both stromal and epithelial cells can occur but remain 
clinically unrecognized. 


Necrotizing herpetic endometritis was found in an appar- 
ently healthy 24-year-old woman who used an intrauterine 


Reprint requests: Dr. A. Andrew Abraham, Department of 
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contraceptive device (IUD) and who succumbed to dissemi- 
nated herpesvirus type 2 infection following drug overdose- 
induced coma.' After admission to the hospital, she regained 
consciousness, but on the sixth day of hospitalization, follow- 
ing a rapid rise in white blood cell count and temperature, a 
serous vaginal discharge appeared, with perianal vesicles and 
bloody urine. She died four days later. At postmortem exam- 
ination, disseminated herpesvirus infection was found, an ap- 
parently primary infection in this otherwise healthy, non- 
immune-compromised young woman. Clinical data and the 
extensive involvement of the upper respiratory tract indicated 
infection acquired by the respiratory route, with secondary 
hematogenous dissemination to most viscera but not the cen- 
tral nervous svstem. 

Of the genital organs, both ovaries showed hemorrhagic 
folliculitis with necrotizing infection of the lining cells, some 
exhibiting the characteristic Cowdry type A intranuclear in- 
clusions. The Fallopian tubes were uninvolved. A Lippe's loop 
was found in the uterine cavity. Grossly, the endometrium 
showed hemorrhages and sloughing. Microscopically, there 
was a necrotizing herpetic endometritis (Fig. 1) involving the 
functional layer of endometrium (except the basal layer), with 
both stromal and glandular lining cells exhibiting the charac- 
teristic intranuclear changes of herpesvirus infection. The 
IUD site, however, showed necrosis of the entire thickness of 
endometrium (Fig. 2) with the myometrium denuded and 
covered by fibrin but not otherwise involved in the infectious 
process. The endocervical mucosa showed extensive denuda- 
tion of columnar epithelium, acute inflammation, and en- 
docervical stromal and epithelial cells with intranuclear inclu- 
sions. The squamous ectocervical epithelium showed a few 
small foci of the typical undermined ulcers in the area of the 
squamocolumnar junction, with the characteristic multinuc- 
leated herpesvirus-infected cells at the base of the ulcer. 
There was no involvement of the vagina or vulva. 


The uterine cervix is well recognized* as the most 
common site of infection by herpesvirus hominis type 
2, while susceptibility of the endometrium to and in- 
fection by herpes simplex virus have not yet been 
documented convincingly. The present case shows that 
herpetic endometritis can occur, with involvement of 
both stromal and epithelial cells, and may remain clini- 
cally unrecognized. 
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Fig. 1. Microscopic focus of necrotizing endometritis. Arrow points to cell with herpetic intranuclear 
inclusions. (Hematoxylin and eosin. Approximate original magnification x 1,000.) 


Herpetic infection of endometrium can occur after 
viremia or possibly by ascending infection from the 
cervix secondary to herpetic cervicitis. Viremia without 
disseminated herpesvirus infection probably is not a 
rare event, as suggested by the successful recovery of 
the virus from the blood or cells of “buffy coat” from 
patients with clinical herpesvirus infection. 

Clinical, cytologic, and histologic observations? have 
shown a focal pattern of infection of the endocervical 
epithelium in herpesvirus infection, found also in ex- 
perimental studies (using in vitro infected-organ frag- 
ment cultures of human uterine cervix),* revealing sus- 
ceptibility of endocervical columnar epithelial and 
stromal cells to herpesvirus infection. In contrast, in- 
fection of the endocervical mucosa was massive in this 
patient, while the ectocervical squamous epithelium 
was involved in the usual pattern. 

Although tissue tropism recently has been de- 


emphasized, in this patient the herpetic infection 
showed a tropic pattern. The ovaries showed onlv 
hemorrhagic necrotizing herpetic folliculitis. No evi- 
dence of infection was found in the Fallopian tubes. In 
the uterus, only the functional layer of the endometri- 
um, including both the stromal and epithelial cells, was 
infected, apparently focally at first and extensively 
later. On the other hand, extensive full-thickness ne- 
crosis was found at the IUD site, suggesting that the 
IUD must have been instrumental in extending the in- 
fection via mechanical irritation together with contrac- 
tile forces. Infection of the endocervical mucosa 
showed a similarly extensive involvement, while the ec- 
tocervical epithelium showed focal infection localized 
to the area around the cervical os. 

It is also possible that the endometrium will become 
infected as a result of ascending infection secondary to 
herpetic cervicitis, although this mode of infection has 
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Fig. 2. Full-thickness necrosis of endometrium at site of Lippe’s loop, with intact myometrium 
covered by fibrinous exudate. (Hematoxylin and eosin. Approximate original magnification X 125.) 


not been documented as yet. Venereal transmission of 
herpesvirus (type 2) infection of the female genital 
tract is well recognized,? with the male genitourinary 
tract, unlike the female genital tract, serving as a reser- 
voir for the virus. Genital infection by herpesvirus type 
2 (mostly in adolescents), with or without signs of clini- 
cal infection, may also result in clinically unappreciated 
herpetic endometritis. 
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Local dissemination of herpes simplex 
following soaking or sitz bathing 


TE-WEN CHANG, M.D. 
Tufts-New England Medical Center, Boston, Massachusetts 


THE SEVERITY of herpetic infection may vary from 
individual to individual and from time to time. The 
first attack generally is more severe than subsequent 
recurrences and individuals without antibodies develop 
a more severe form of disease. Women are more likely 
to have symptomatic disease. However, in a particular 
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Table I. Local dissemination of herpes simplex 


Original condition 





Recurrent herpes 42, M Pemphigus 
labialis vulgaris 
18, M Inactive 
eczema 
Recurrent progenital 2 eR, None 
herpes 26, F 
Primary progenital 2 24, F None 
herpes 
32, F None 


individual, recurrent herpes usually produces a similar 
degree of discomfort, duration of illness, and extent of 
lesions. An unusually severe recurrence in an otherwise 
healthy individual, in my opinion, usually results from 
various therapeutic manipulations. In this report, six 
cases of disseminated herpetic infection following 
either prolonged soaking or frequent use of sitz bath 
are described (Table I). 


Two patients with a history of mild recurrent herpes labialis 
of more than 10 years’ duration were admitted to the New 
England Medical Center Hospital because of diffuse pustular 
lesions. Both cases started with a crop of vesicles on the lip, as 
in previous recurrences. Because of itching, a wet-towel hot 
compress to be applied four or five times daily, each time for 
about half an hour, was prescribed. The vesiculopustular le- 
sions spread rapidly as the treatment continued. Herpesvirus 
hominis type | was isolated from multiple sites. The hot com- 
press was discontinued, and the lesions dried and healed 
within a week without additional therapy. 

Two young women with monthly recurrence of progenital 
herpes of one to two years’ duration were seen at the Out- 
patient Clinic because of unusually severe recurrence. There 
were multiple ulcers on both the labia minor and the four- 
chette. Both patients had been swimming on a hot summer 
day. The swimming suits were wet for most of the day. During 
the next day, multiple lesions were noted. 

Two young women with primary genital herpes were ad- 
mitted because of extensive pustular lesions covering the en- 
tire perineum. Both patients noted a few painful lesions on 
one side of the labia minor. Their gynecologists prescribed 
frequent warm sitz baths three to four times daily, each of 
about 20 minutes’ duration. Within the next two to three days, 
marked extension of these painful lesions was noted. On ad- 
mission, there were numerous painful ulcers, with foul exu- 
date and exquisite tenderness. The labia were greatly swollen. 
. Herpesvirus hominis type 2 was isolated. The infected area 
was kept dry by frequent use of a light bulb under a blanket. 
Indomethacin, 25 mg. four times daily, was administered for a 
period of two to three days. The pain, the exudation, and the 
swelling were greatly relieved within a day or two. Both pa- 
tients walked out of the hospital after three days’ hospital- 
ization. 


Prolonged or frequent soaking tends to cause mac- 
eration of the normal skin. In the presence of herpes- 
virus, new lesions may develop on the macerated area, 
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Extent of dissemination 


Frequent hot Chin, neck, and upper chest 


compresses 

Frequent hot Cdhfluent on left face, from mouth 
compresses angleto hair margin 

Swimming Multiple lesions on vulvae 


Frequent sitz Covering the pubic and vulva areas, 


baths inner thighs, and buttocks 
Frequent sitz Covering the progenital area and in- 
baths guinal regions and around the anus 


` 


and local dissemination -of the disease may occur. For 
this reason, wet compresses or hot sitz baths should be 
avoided in patients with active herpetic infection, and a 
wet swimming suit should be changed as soon as 
possible. 


Primary gestational choriocarcinoma of 
the ovary 


FRED BENJAMIN, M.D. 
EDWARDA RORAT, M.D. 


Departments of Obstetrics and Gynecology and Pathology, 
Queens Hospital Center Affiliate of the Long Island 
Jewish-Hillside Medical Center, Jamaica, New York, and the 
State University of New York at Stony Brook, New York 


T His CASE of primary gestational choriocarcinoma of 
the ovary is reported because of its great rarity and 
because of the interesting features it presented. 


H. E., a 47-year-old Caucasian woman, who was last preg- 
nant five years previously, was admitted to the Queens Hospi- 
tal Center on May 18, 1971, for termination of pregnancy by 
intra-amniotic installation of saline. She had had 18 weeks' 
amenorrhea, her last menstrual period having been on Janu- 
ary 16, 1971, a urinary pregnancy test was positive, and she 
had intermittent nausea and vomiting. An irregular mass was 
felt, arising from the pelvis up to the umbilicus, and was 
thought to be a leiomymatous pregnant uterus. An attempt at 
a salting-out procedure yielded 95 ml. of dark brown fluid. 
Accordingly, saline was not injected, and a laparotomy was 
performed on May 25, 1971. The uterus was found to be only 
slightly enlarged and lying anterior to a 15 by 20 by 15 cm., 
multilobulated, semicystic mass in the cul-de-sac. After a fro- 
zen section diagnosis of choriocarcinoma of the right ovary, 
total hysterectomy and bilateral salpingo-oophorectomy were 
done. The liver contained multiple nodular masses. The 
uterus was uniformly enlarged and weighed 240 grams; the 
left tube and ovary were normal, but the latter revealed a 
regressing corpus luteum of pregnancy. The right ovarian 
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Fig. 1. Primary gestational ovaram choriocarcinoma of right ovary showing multiple capsular 


de fects. 





Fig. 2. Microscopic section of primary gestational ovarian 
choriocarcinoma of right ovary showing sheets cf anaplastic 
cyto- and syncytiotrophoblast invading the ovarian paren- 
chyma. (Original magnification X25.) 


mass (Fig. 1) weighed 900 grams, measured 19 by 13 by 7 cm., 
was encapsulated, and on sectioning showed a diffusely 
hemorrhagic necrotic tumor; the Fallopian tube was free of 
tumor. Microscopically (Fig. 2), sections of the right ovarian 
tumor revealed sheets of cyto- and syncytiotropoblast, with a 
typical plexiform pattern ad mixed with blood and necrotic 
tissue. The tumor infiltrated into the wall of the Fallopian 
tube but the lumen was normal. The endometrium was totally 
replaced by partially necrotic decidual tissue; the myome- 
trium was normal. Quantitative measurement of urinary 
chorionic gonadotropin on the second postoperative day re- 
vealed a titer of over 750,000 I.U. per 24 hour urine sam- 
pling. The patient developed hepatic decompensation and 
expired on June 1, 1971, the seventh postoperative day. An 
autopsy was not performed. 


This case presents three most unusual features: (1) It 
is an example of choriocarcinoma arising as a direct 
product of conception and not as a sequel to or compli- 
cation of pregnancy, a condition that has been reported 
on only eight previous occasions’; (2) ovarian preg- 
nancy itself is rare (one in 25,000 to one in 40,000 
pregnancies and 0.7 to 1.07 per cent of all ectopic 
pregnancies" ?); and (3) gestational ovarian choriocar- 
cinoma is so uncommon that only six previous cases 
have been reported in the literature." ? The criteria for 
primary ovarian pregnancy (enumerated by Spiegel- 
berg in 1878, as cited by Patton and Goldstein,” and 
emphasized by Hertig) were met by this case: Ovarian 
tissue was present within the wall of the tumor; the 
tumor was connected to the uterus by the ovarian liga- 
ment and the Fallopian tube was normal and separate 
from the gestational tissue; furthermore the corpus 
luteum of pregnancy was identified in the left ovary 
and the endometrium presented only decidual tissue, 
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with no suggestion of an intrauterine pregnancy with 
subsequent choriocarcinoma that had metastasized to 
the ovary. A gestational sac was not present, supporting 
the probability of “ab initio” choriocarcinoma arising 
as a direct product of conception as described by 
Acosta-Sison.' The more common nongestational germ- 
cell ovarian choriocarcinoma was most unlikely in this 
case: The patient was in the reproductive age group 
and had symptoms of early pregnancy; there were no 
teratomatous elements in the tumor, there was a corpus 
luteum of pregnancy, and decidua was present in the 
uterus. This patient died soon after surgery from ad- 
vanced disease, before chemotherapy could be initi- 
ated. Of the six previously reported patients with pri- 
mary gestational choriocarcinoma, two also died from 
advanced disease.' ? Four were apparently cured, one 
following surgery alone and three following surgery 
and chemotherapy.” 


REFERENCES 


l. Acosta-Sison, H.: Ab initio choriocarcinoma, Obstet. 
Gynecol. 13: 350, 1959. 

2. Patton, G. W., and Goldstein, D. P.: Gestational choriocar- 
cinoma of the tube and ovary, Surg. Gynecol. Obstet. 137: 
608, 1973. 


Reproductive outcome in a family 
with an inherited deletion-insertion 
chromosome 1 


KENNETH L. GARVER, M.D., Pu.D. 
SANDRA G. MARCHESE, M.S. 

S. ROBERT FATORA, Pu.D. 
SYLVIA F. PAN, M.D. 


Department of Obstetrics and Gynecology, University of 
Pittsburgh, School of Medicine; Department of Reproductive 
Genetics, Magee-Womens Hospital; and the Cytogenetics 
Laboratory, Presbyterian-U niversity Hospital, Pittsburgh, 
Pennsylvania 


WE ARE reporting on a family (Fig. 1) in which the 
father is a balanced deletion-insertion heterozygote for 
chromosome | with band q25q31 inserted at p32 (Fig. 
2). His karyotype is 46,XY,ins(1)(p32q25q3 1) (Fig. 3). 


The ascertainment of the cytogenetic abnormality was 
made through studies performed at Presbyterian-University 
Hospital on a child with multiple congenital defects and a 
failure to thrive. In the course of investigating this family it 
was determined that the child’s father and 13 other members 
of the father’s family were balanced deletion-insertion car- 
riers. 

One of the male heterozygote carriers was married and his 
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[1] BALANCED INSERTION DELETION 
(C) NORMAL CHROMOSOME COMPLE MENT 


(2 PARTIAL MONOSOMY 
(e) PARTIAL TRISOMY 


Fig. 1. Pedigree of a family in which phenotypically normal 
father is a balanced deletion-insertion carrier. 





Fig. 2. A diagrammatic representation of a normal chromo- 
some | (depicted on the left) in which three breaks occur 
(middle). This resulted in the deletion of q25q31 from the 
long arm of chromosome 1 and its subsequent insertion into 
the:short arm of chromosome 1 (right). 


wife two months’ pregnant. They were counseled as to the risk 
of having a child with congenital defects and mental retarda- 
tion and after careful thought elected to have amniocentesis 
and prenatal diagnosis. 

The first pregnancy in 1974 was monitored and the 
baby was found to be trisomic for bands 1q25q31 with a 
46,XX,rec(1)dup(p32q25q3 1) pat chromosome complement 
(Fig. 3). With this information and knowing that other mem- 
bers of the father’s family with this abnormality were severely 
retarded both physically and mentally, the parents decided 
upon therapeutic abortion. At autopsy the fetus had hyper- 
telorism, bilateral camptodactyly of the fifth fingers, and a 
high ventricular septal defect. 

The second pregnancy in 1975 was examined prenatally 
and the fetus was found to be monosomic for band 1q25q31 
and had a 46,XX,rec(1)del(q25q3 1)pat karyotype (Fig. 3). A 
therapeutic abortion was performed, and at autopsy the neo- 
nate had a bilateral complete cleft lip and palate, bilateral 
broad thumbs with radial angulation, high ventricular septal 
defect, and agenesis of the left kidney and ureter. 
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Fig. 3. Al chromosomes with arrows showing the breakpoints 
and the monosomic and trisomic regions. I-1 and II-3 have 
q25q31 deleted in q and inserted at p32. II-1 has q25q31 
inserted in p and a normal q and is partially triscmic. In II-2, 
q25q31 is missing. 


The third pregnancy in 1977 was again followed by am- 
niocentesis and prenatal diagnosis. The baby was found to 
have a chromosome complement similar to his father’s, i.e., a 
balanced deletion-insertion carrier, and at birth was pheno- 
typically normal. His karyotype is 46, XY,ins(1)(p32q25q3 1)- 
pat (Fig. 3). 


Obstetricians are frequently required to give retro- 
spective genetic counseling when the patient is deliv- 
ered of a baby with multiple defects. This family was 
suitable for prospective counseling in that the father 
was identified as a balanced deletion-inserdon carrier 
early enough in his wife's pregnancy so that prenatal 
diagnosis was possible. 

Intrachromosomal insertions are the result of a 
three-break situation and have been reported infre- 
quently in the cytogenetic literature.' Last year we re- 
ported a family in which a deletion-insertion situation 
existed and all three children were physically and men- 
tally retarded due to partial monosomy or partial 
trisomy of chromosome 1.* 

Prenatal diagnosis for the family reported in this ar- 
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ticle demonstrated some of the recombinant chromo- 
somes resulting from cross-over within the normal 
portion of chromosome 1 during prophase of the first 
meiotic division of spermatogenesis. 

It is not possible to determine whether the inserted 
segment is inverted or directly inserted into the short 
arm of chromosome 1 (Figs. 2 and 3). However, since 
the father is phenotypically normal the deletion-in- 
sertion was considered to be balanced. At zygotene 
stage of spermatogenesis, synapsis occurred between 
the father's normal chromosome 1 and his deletion-in- 
sertion 1, resulting in a double-loop configuration with 
the exact gene sequence determined by the direction of 
the insertion. As can be seen from Fig. 2, the distance 
between the breakpoints in lp and lq is slightly greater 
than half the length of chromosome 1. There are likely 
to be one or more cross-overs in this region resulting in 
50 per cent recombinant chromosomes. 

By using available genetic techniques, obstetricians 
can now enable high-risk families to have normal 
babies. 
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Clinical mixed gonadal dysgenesis 
without Y chromosome 


JEROME H. CHECK, M.D. 
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LAIRD JACKSON, M.D. 
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ABRAHAM F. RAKOFF, M.D. 

Department of Obstetrics and Gynecology, Division of 
Gynecologic Endocrinology, and Department of Medicine, 


Division of Endocrinology, Thomas Jefferson U niversity 
Hospital, Philadelphia, Pennsylvania 


GONADAL DYSGENESIS most commonly presents 
with a 45,X karyotype (Turner's syndrome). The 
characteristic clinical features include short stature, 
low-set hairline and ears, pigmented nevi, short fourth 
metacarpal, cubitus valgus, coarctation of the aorta, 


hypertension, renal anomalies, and lack of secondary 


sexual characteristics. 


The next most common type of gonadal dysgenesis is 
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the chromatin-positive mosaic (Turner variant), which 
usually has the karyotype 45,X/46,XX. The phenotype 
can range from normal to that of Turner’s syndrome 
depending on the percentage of 45,X cells. 


Less commonly the karyotype may be a mosaic with a 
45,X cell line and a Y chromosome-bearing line, 
usually 45,X/46,XY. These individuals present with 
varying degrees of testicular differentiation and conse- 
quently present with varying degrees of male and 
female internal and external genital development de- 
pending in part on the percentage of Y-bearing cells. 

In a small percentage of patients with the Turner 
syndrome or the variant, phallic enlargement or some 
degree of masculinization may be present.’ However, 
testicular differentiation will not be present. We will 
report what we believe is the first case of clinical 
gonadal dysgenesis with a mosaic 45,X/46,XX karyo- 
type and a differentiated testis. 


W. D. was born with a normal vagina and developed an 
enlarged clitoris at 6 months of age that was amputated at age 
2 years. Because of suspected intersex problems an intra- 
abdominal left gonadal biopsy was performed at age 4 years. 
This histologically revealed seminiferous tubules and epidid- 
ymis. Pubarche began at age 12 years. At age 13 years there 
was voice deepening and an increase of hair on the upper lip. 
At age 15 the patient underwent exploratory laparotomy for 
gonadectomy at Philadelphia General Hospital. Thelarche 
had not occurred as yet. The vagina had a normal depth of 6 
cm. A small cervix and small arcuate uterus were present. An 
ectopically placed right Fallopian tube was removed. A streak 
gonad was visualized in the right pelvis and was surgically 
removed. Histology showed tubular structures and epidid- 
ymis. On the left side, a 1.5 by 1 by 0.5 cm., smooth and 
glistening gonad was removed. Pathologic examination re- 
vealed male testicular tissue. 

At age 17 years the patient was only 56 inches tall. 
Karyotype revealed mosaicism with seven of 19 cells being 
46,XX and 12 of 19 cells being 45,X. However, she had no 
other somatic features of Turner's syndrome other than short 
stature. Intravenous pyelogram showed crossed, fused ectopic 
kidneys. Physical examination was normal with the exception 
of a Grade 2 crescendo-decrescendo murmur in the aortic 
area. 

Laboratory studies prior to gonadectomy revealed a serum 
testosterone level of 220 ug per 100 ml. (normal up to 60). 
Follicle-stimulating hormone was 47 mLU. per milliliter, 
luteinizing hormone was 31 mI.U. per milliliter, serum estro- 
gen was 70, and progesterone was 0.8. 17-Ketosteroids were 
12.4 mg. per 24 hour period, while hydroxycorticosteroids 
were 2.4 mg. every 24 hours with urinary creatinine at 964 ng. 
per 24 hour period. Bone age was commensurate with 
chronologic age. 

At age 17 years further chromosome evaluation was under- 
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taken. Karyotyping of skin revealed the same 46,XX/45,X 
pattern. Banding failed to reveal any evidence of a Y chromo- 
some. Her blood was also negative for H-Y antigen. 

The patient has a teenage brother and a teenage sister and 
both have normal sexual development. 


Individuals with 45,X/46,X X mosaicism, which is the 
most common type of chromatin-positive gonadal dys- 
genesis, usually have fewer of the somatic abnor- 
malities characteristic of the Turner syndrome. The 
most common abnormality in this Turner syndrome 
variant is short stature as seen in the patient presented. 
The renal abnormalities seen in this case also are com- 
mon. In persons with this mosaicism one or both go- 
nads can be streak, hypoplastic, or normal gonads. In 
this case the left gonad was definitely identifiable as a 
testicle while the right gonad showed no gametic tissue. 

Because of decreased negative feedback from 
dysgenetic gonads there may be relatively increased 
gonadotropins prenatally causing excessive stimulation 
of the hilar-mesonephric cells with resultant increased 
androgens. This may result in phallic hypertrophy or 
other masculinization in patients with Turner syn- 
drome or the chromatin-positive variant. However, to 
our knowledge there has: never been a report of a sub- 
ject with 45,X/46,XX mosaicism with testicular differ- 
entiation, as in this report. Phenotypically, for this pa- 
tient a diagnosis of mixed gonadal dysgenesis and a 
45,X/46,XY karyotype would be most consistent. How- 
ever both chromosome banding and H-Y antigen 
studies failed to demonstrate the presence of a Y 
chromosome.” 

The testis in this patient apparently functioned to a 
degree to cause phallic enlargement, and voice change 
and hirsutism at puberty. The testis apparently did not 
secrete mullerian inhibitory factor since bilateral Fal- 
lopian tubes were present as well as the upper half of 
the vagina, the cervix, and the uterus. 


We thank Stephen S. Wachtel, Ph.D., and Gloria C. Koo, 
Ph.D., and their group at Memorial Sloan-Kettering Cancer 
Center, New York, New York, for performing the H-Y anti- 
gen studies. 
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International Symposium on Pituitary 
Microadenomas 


The International Symposium on Pituitary Micro- 
adenomas will be presented October 12-14, 1978, at 
the Università degli Studi, Milan, Italy. 

For information write: Secretariat of the Interna- 
tional Symposium on Pituitary Microadenomas, Clinica 
Neurochirurgica dell'Università, Ospedale Policlinico, 
Pad. Beretta, via F. Sforza, 35-20122 Milan, Italy. 


International Symposium on Cryptorchidism 


The International Symposium on Cryptorchidism 
will be presented June 8-11, 1978, in Stresa, Italy. 

For information write: Organizing Secretariat, 
Serono Symposia, Via Primaticcio, 158-20127 Milan, 
Italy. 
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New Developments and Changing Concepts 
In Cancer Chemotherapy 


"New Developments and Changing Concepts in 
Cancer Chemotherapy," the Third Chemotherapy 
Foundation Symposium, will be presented October 27 
and 28, 1978, at the Barbizon Plaza in New York, New 
York, by the Division of Medical Oncology, Depart- 
ment of Medicine, the Department of Neoplastic Dis- 
eases, and the Page and William Black Post-Graduate 
School of Medicine of the Mount Sinai School of 
Medicine. 

For information contact: Dr. Ezra M. Greenspan, 
Chairman, Page and William Black Post-Graduate 
School, Mount Sinai School of Medicine, | Gustave L. 
Levy Place, New York, New York, 10029. 
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Vaginal Tablets 


(Nystatin Vaginal Tablets U.S.P. ) 








Little or no resistance 


“Repeated subculture of Candida albicans in increasing 
concentrations of nystatin results in little or no development 
of resistance... ! No occurrence of in vivo resistance 
as a general rule. 


Virtually nontoxic and 
nonsensitizing 


The manual application option 


The fact that a vaginal tablet can be inserted without an 


applicator offers an important option when such a method 
Is deemed advisable by the physician. 


Economy 


Your patients can save substantially compared to the cost 
of Miconazole Nitrate Cream or Clotrimazole Vaginal Tablets.* 


Mycostatin Vaginal Tablets 


Nystatin Vaginal Tablets U.S.P 


í 'Goodman & Gilman, The Pharmacological Basis of Therapeutics, 5th Ed, 1975, p. 1236 
* Based on manufacturers' published prices to retailers 
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~ MWOSTATIN. " 
Vaginal Tablets 
Nystatin Vaginal 
Tablets U.S.P. 


MYCOSTATIN® VAGINAL TABLETS 
Nystatin Vaginal Tablets USP 
DESCRIPTION: Mycostatin Vagina| Tablets 
(Nystatin Vaginal Tablets USP) are provided as 
diamond-shaped compressed fabiets 
containing 100,000 units of nystatin dispersed 
in lactose with ethyl cellulose, stearic acid, and 
starch. 

INDICATIONS AND USAGE: This product is 
effective for the local treatment of vulvovaginal 
candidiasis. Confirm diagnosis by KOH smears 
and/or cultures prior to therapy. Rule out 
Trichomonas and H. vaginalis by appropriate 
laboratory methods since these pathogens do 
not respond to nystatin. 
CONTRAINDICATIONS: Contraindicated in 
patients with a history of hypersensitivity to any 
of the components of the tablets. 


PRECAUTIONS: General—Discontinue PERS ON ALI ZED 


therapy if sensitization or irritation is reported 


pe dees Tests—Repeat microbiological LIBRARY CASE S 


studies to confirm diagnosis and rule out other 
pathogens before instituting another course of 
antimycotic therapy if there is a lack of 
response to nystatin vaginal tablets. 

Usage in Pregnancy—No adverse effects or 
complications have been attributed to nystatin 





Keep your personal copies of AMERICAN 


in infants born to women treated with nystatin JOURNAL OF OBSTETRICS AND 

vaginal tablets. "edle : GYNECOLOGY in these specially designed 

ADVERSE REACTIONS: Nystatin is virtually library file cases. Designed to keep your 
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Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 


to know about ! | 
Bellafoline (levorotatory alkaloids of bella- 


THE SCIENTIFIC JOURNAL: HUE S el Aparaati pehet 
EDITORIAL POLICIES AND NRO, 9.6 TRO. 


Properties and Therapeutics: Based on 
PRACTICES the concept that functional disorders 
e ° . e frequently involve hyperactivity of both the 
Guidelines for Editors, Reviewers, sympathetic and parasympathetic nervous 
and Authors systems, the ingredients in Bellergal are 


combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 

Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia. 
Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 

Gastrointestinal disorders with hypermotility, 
hypersecretion, “nervous stomach; and 
alternately diarrhea and constipation. 
Genitourinary — uterine cramps, etc 


“Because we are aware that there is no ‘right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 


style. You'll find essays exploring: the manuscript PEA sun mas iret 
reviewing system; special types of manuscripts s au d 


(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 

e ON PC T glaucoma. Hypersensitivity to any of the 
From “the purpose of scientific journals" to components. 

“binding practices,” this new book contains 
virtually everything you want to know as editor, 


reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D. ; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.: Robert H. , 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter REEL Pe Point IOSGUASE GONE 


Woodford, Ph.D. " , plications in patients highly sensitive to 
Price, $9.95. August, 1378, 145: pages, "x2. ergot. Due to presence of a barbiturate, 


may be habit forming. 

Side Effects: Blurred vision, dry mouth, 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. BUSHING, d(OWSIDaSS COCUT freq 

Price, $9.95. Dosage: Bellergal-S Tablets: One in the 
O Bill me O Master Charge # morning and one in the evening. 


O Payment enclosed How Supplied: Bellergal-S Tablets (com- 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
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NONHORMONAL therapy | 


for menopausal 
vasomotor instability 
Is receiving 
renewed attention. 


BELLERGALS 


TABLETS 





Each Bellergal-S Tablet contains: phenobar- 

bital, USP central sedative (Warning. May be 

habit forming), 40.0 mg; Gynergen® (ergota- 

mine tartrate, USP) sympathetic inhibitor, 0.6 

mg. Bellafoline® (levorotatory alkaloids of bella- 

phe as malates) parasympathetic inhibitor, 
mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. Thats 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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. Tablets 
® 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 


A low-dose oral contraceptive 
with an impressive record of performance 





Low rate of patient dropouts due 
to menstrual irregularities 


In clinical trials involving 1,025 patients for 11,076 cycles, only 3.4% discontinued 
therapy during the first three months due to menstrual disorders. 


*The dropout rate for medical reasons, including menstrual disorders and irregularities with BREVICON, 
appears to be somewhat higher than observed with higher dose combination products. 





Low rate of breakthrough 


bleeding, amenorrhea 


Average incidence of breakthrough bleeding—6.3% (11,076 cycles). 
Incidence of amenorrhea—0.7% (11,076 cycles). 





High rate of efficacy 


0.37 pregnancies per 100 woman years. 
Comparable efficacy (99 4-75) to higher-dose oral contraceptives. 


NOTE: Serious as well as minor side effects have been reported following the use of all oral contraceptives. 
These include thromboembolic disease. The physician should remain alert to the earliest manifestations 
of any symptoms of serious disease and discontinue oral contraceptive therapy when appropriate. The physician 
should be fully aware of the complete Prescribing Information for this product. 


Please see summary of Prescribing Information on following pages. 

















Brevicon" 28-Day tabiets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM O.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of O.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. e 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had@iny of the 
eda conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breagt. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from O.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
_ tive risk for fatal venous thromboembolism, two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
EN must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
. actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is "ny y related to the dose of estrogen used 
in O.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
rted by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women » these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of O.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100.000 (ages 15-34 —5/100,000; 
ages 35-44 — 33/100,000; ages 45-49 —140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers fless than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no contro! per 100,000 nonsterile women by regimen of control and age of 



















n ~ 
vini 15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.5 5. PA $400 5; 1937 208 
Abortion only 23 25 25- 142. 9R^ A0 
Pill only-nonsmokers 1.3 1.4 1.4 22 45 3.1 
Pill only-smokers 1.5 1.6 16 3108 13.4 58.9 
IUDs only 1.1 1,2 1.2 1.4 1.6 1.4 
Traditional 
contraception only 1.1 1.4 1.9 93.7 AT 4.0 
Traditional contra- 
ception and abortion 0.3 0.4 0.4 0.8 1.4 0.8 


- history of preeclampic toxemia and especially by cigarette smoking. Based on 


the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 


Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C,B B.A 


A — Use associated with very high risk. C — Use associated with moderate risk. 
B — Use associated with high risk. D —Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of pres pesi studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time 0.C.s were 
first given, dub ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported supgesung an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, is risk was suggested for the subgroups of O.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of O.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in 0.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of dysplasia within the first 6 months of pill use was 
suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that 0.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
Quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
lial changes of the —- and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may — abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, comparec 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping 0.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the try qid regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 


pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gal 


bladder disease in users of O.C.s or est . In one study, an increase! 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. li 
another study an increased risk was apparent between 6 and 12 months o 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in ejucose to 
erance has been observed in a significant percentage of patients on O.C.« 
For this reason, prediabetic and diabetic patients should be carefully ot 
served while receiving O.C.s. An increase in Sk g A and total pho: 
pholipids has been observed in patients receiving O.C.s. The clinical signit 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase it 
blood pressure has been reported with O.C. use. In some women, hyperter 
sion may occur within a few months of beginning O.C. use. In the first year o 
use, the prevalence of women with hypertension is low in users and may bi 
no higher than that of a comparable group of nonusers. The prevalence ii 
users increases, however, with longer exposure, and in the fifth year of use i: 
two and a half to three times the reported prevalence in the first year. Age i: 
also strongly correlated with the development of hypertension in O.C. users 
Women with a history of elevated blood pressure (hypertension), preexistin 
renal disease, a history of toxemia or elevated blood pressure "- preç 
nancy, a familial tendency to hypertension or its consequences, or a histor 
of excessive weight gain or fluid retention during the menstrual cycle may b 
more likely to develop elevation of blood pressure when given O.C.s ant 
therefore, should be monitored closely. Even though elevated blood pressur 
may remain within the "normal" range, the clinical implications of elevation 
should not be ignored and close surveillance is indicated, particularly fo 
women with other risk factors for cardiovascular disease or stroke. Hig 
blood pressure may or may not persist after discontinuation of the O.C. € 
Headache: The onset or exacerbation of migraine or development of headach 
of a new pattern which is recurrent, persistent, or severe, requires disco! 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities 
Breakthrough bleeding, spotting, and missed menses are frequent reason 
for patients apices bfc in In breakthrough bleeding, as in all cases c 
irregular bleeding from the vagina, nonfunctional causes should be borne i 
mind. In undiagnosed persistent or recurrent abnormal bleeding from th 
vagina, adequate diagnostic measures are indicated to rule out pregnancy 0 
malignancy. If pathology has been excluded, time or a change to anothe 
formulation may solve the problem. Changing to an O.C. with a higher estri 
gen content, while potentially useful in minimizing menstrual irregularit 
should be done only if necessary since this may increase the risk of thron 
boembolic disease. Women with a past history of oligomenorrhea or secoi 
dary amenorrhea or young women without regular cycles may have a tent 
ency to remain anovulatory or to become amenorrheic after discontinuatio: 
of 0.C.s. Women with these preexisting problems should be advised of thi 
possibility and encouraged to use other contraceptive methods. Post-us 
anovulation, possibly ym oe may also occur in women without previou 
irregularities. A higher incidence of galactorrhea and of pituitary tumor 
(e.g., adenomas) has been associated with amenorrhea in former user 
compared with nonusers. One study reported a 16-fold increased prevalenc 
of pituitary prolactin-secreting tumors among patients with postpil 
amenorrhea when galactorrhea was present. 11 /nfertility: There is evidenc 
of impairment of fertility in women discontinuing 0.C.s in comparison wit! 
those discontinuing other methods of contraception. The impairment appear 
to be independent of the duration of use of the preparations. While the in 
pairment diminishes with time, there is still an appreciable difference in th 
results in nulliparous women for the O.C. and non-0.C. pops 30 month 
after discontinuation of birth control. For parous women the difference is ni 
longer apparent 30 months after cessation of contraception. 12. Ectopi 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracey 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopi 
to intrauterine pregnancies is higher than in women who are not receivin 
0.C.s, since the drugs are more effective in preventing intrauterine than et 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum perio 
may interfere with lactation. There may be a decrease in the quantity ani 
quality of the breast milk. Furthermore, a small fraction of the hormon: 
agents in O.C.s has been identified in the milk of mothers receiving thesi 
drugs. The effects, if any, on the breast fed child have not been determined. | 
feasible, the use of O.C.s should be deferred until the infant has bee! 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family histor 
should be taken prior to the initiation of O.C.s. The pretreatment and periodi 
prac examinations should include special reference to blood pressurt 
reasts, abdomen and pelvic organs, including Papanicolaou smear and reli 
vant laboratory tests. As a general rule, O.C.s should not be prescribed fo 
longer than 1 year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen preparations, preexistim 
uterine leiomyomata may increase in size. 3. Patients with a history o 
psychic depression should be carefully observed and the drug discontinued i 
depression recurs to a serious degree. Patients becoming significantly di 
pressed while taking O.C.s should stop the medication and use an alternat 
method of contraception in an attempt to determine whether the symptom i 
drug related. 4. 0.C.s may cause some degree of fluid retention. They shoul 
be prescribed with caution, and only with careful monitoring, in patients wit 
conditions which might be aggravated by fluid retention, such as convulsiv 
disorders, migraine Mipqiceed asthma or cardiac, hepatic or renal insuft 
ciency. 5. Patients with a past history of jaundice during pregnancy have a 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaui 
dice develops in any patient receiving such drugs. the medication should b 
discontinued. 6. Steroid hormones "e be poorly metabolized in patient 
with impaired liver function and should be administered with caution in suc 
patients. 7. O.C. users may have disturbances in normal tryptopha 
metabolism which may result in a relative pyridoxine deficiency. The clinic 
significance of this is unknown. 8. Serum folate levels may be depressed b 
0.C. mx Since the pregnant woman is predisposed to the developmen 
of folate deficiency and the incidence of folate deficiency increases with it 
creasing gestation, it is possible that if a woman becomes pregnant short! 
after stopping O.C.s, she may have a greater chance of developing folate di 
ficiency and complications attributed to this deficiency. 9. The pathologis 
should be advised of O.C. therapy when relevant specimens are submitter 
10. Certain endocrine and liver function tests and blood components may b 
affected by estrogen-containing O.C.s. For example: a. Increased sulfi 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, D 
and X; decreased antithrombin 3; increased norepinephrine-induced platele 
aggregability. c. Increased thyroid binding globulin (TBG) leading to ii 
creased circulating total thyroid hormone, as measured by B iati 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptak 
is decreased, reflecting the elevated TBG, free T4 concentration is unalteret 
d. Decreased pregnanediol excretion. e. Reduced response to metyrapon 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue c 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin ' 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, penyo 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C. 
may alter the effectiveness of other types of drugs. such as oral anticoagi 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agent 
e.g., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESI. 
e Warnings. PREGNANCY Pregnancy category X. See Contraindication 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS A 
increased risk of the following serious adverse reactions has been associate 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmi 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteri 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladde 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis an 
optic neuritis. The following adverse reactions have been reported in patient 
receiving O.C.s and are believed to be drug related: bleeding irregula 
ities (breakthrough bleeding, spotting, missed menses during treatmen 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomitin 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuanc 
of treatment, edema, chloasma or melasma which may persist after drug is di 
continued, breast changes (tenderness, enlargement, and secretion), intc 
erance to contact lenses, change in corneal curvature (steepening) change i 
weight (increase or decrease), ge in cervical erosion and cervical secretioi 
pores diminution in lactation when given immediately postpartum, ch 
estatic jaundice, migraine, increase in size of uterine leiomyomati 
rash (allergic), mental depression, reduced tolerance to carbohydrates, va 
inal candidiasis, prolactin-secreting pituitary tumors. Tee follwing advers 
reactions have been reported in users of 0.C.s, and the association has bee 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, change 
in libido, chorea, changes in — cystitis-like syndrome, headache, nt 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythem 
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ployee benefits include paid holi- 
days, vacation and education leave, 
insurance protection and a pension 
plan. 
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Established Efficacy... 


Excellent Patient Acceptance... 


* Low dropout rate due to breakthrough bleeding and spotting 
(based on 2,326 patients)" 


1 Months of use pou o* 06 - 1 
\ Discontinuation (cumulative) - 

DX. per 100 women Set. be 40 30 30 43 
: ^" e per year of use | 


. œ. Low Incidence of Minor Side Effects... 


^ *Cramping and nausea are uncommon; nervousness and 
irritability are minimal. 
... æ *Weight problems are seldom encountered, and breast 
tenderness is infrequent. 


* Calendarized schedule, easy to understand 
. Water-resistant and dust-proof blister-pack 
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T » n zh RAD n = Š t5 Diei er i no ~ A" E iia wing r E * NA y A .35. eth | 
. Indication and usage-— For prevention of pregnancy Pregnancy ‘combination products with > 35 mcg. ethiny 
; 2 estradiol or 250 mcg. mestranol is «1/100 woman-years. Wih «35 mcg. ethinyl estradiol, rate is slightly higher. with 
fs cite tana oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other methods 
4h been published. E: | isk — One study showed positive association between OC estrogen 
_ dose and thromboembolic risk. Thus, it is prudent ond in keeping with good therapeutics to minimize estrogen exposure. 
Prescribe product containing the least amount of estrogen compotible with acceptoble pregnancy rate and patient 
acceptance. Start new OC users on <50 mcg. estrogen. 
bi. 
—. .. Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction or 
-. Coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent neoplasia, or 
"pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, benign or 
= molignant liver tumors. 


Warnings 


- > 



















. Cigarette smoking increases risk of serious cardiovascular side effects from OC use. Risk increases with age and 
| heavy smoking (15 or more cigarettes /day) and is quite marked in women over 35. OC users should be strongly 
. advised not to smoke. 
| . OCs are associated with increased risk of several serious conditions ingluding venous and arterial thrombo- 
| embolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, gallbladder 
. disease, hypertension, fetal abnormalities. Practitioners should be fgmilior with the available information relating to 
these and other risks 


—... V Thromboembolic disorders and other vosculor prdlems — Increased risk of thromboembolic and thrombotic disease 
. . associated with OCs is well established. A British study showed increased relative risk for fatal venous thromboembolism, 
_ . 2 British ond 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. studies showed 
—' increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 2-11 times morelikely 
n thon nonusers to manifest these diseases without evident cause. In a British mortality study, overall excess mortality from 
pulmonary embolism or stroke was 1.3-3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Dis- 
^. grders —In a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2:times 
greater and thrombotic stroke 4.0-9.5 times greater in users than nonusers. Mortality trends in 21 countries indicate that, 
b - since OC introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changesan the 
prevalence of OC use ineach country. In 1974 the Royal College of GPs reported on its prospective study comparing usersand 
nonusers: "A statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the 
|... numbers ore too small to justity an estimation of the degree of risk: They reported more superficial and deep vein 
-thrombosis in users than nonusers. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, 
- - moinly myocardial infarction (MI) ond hemorrhagic stroke. Excess mortality was associated with age, smoking and duration 
of use. In 19760 British Family Planning Association study found a highly significant association between OC useandstroke 
~ . though total numbers were small; the increased risk for venous thrombosis ond pulmonary embolism in users was about 
E -. 4-fold ond stotisticolly highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
.—. |nforction —An increased risk (2-12 times) of MI associated with OC use was reported in Britain, as previously suspected, 
«. . The morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, hyper- 
- cholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. OCs were 
-considered an additional risk factor. Smoking is o major predisposing condition to MI. In terms of relative risk, nonsmoking 
OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have o 5-fold greater risk of fatal/MI as 

|... nonsmoking users, but a 10-12-fold greater risk than nonsmoking nonusers. Amount of smoking is an important factor. In 
|... determining importance of these risks, give serious consideration to baseline rates for various age groups in table below, 
|... Importance of other predispositions cited above in determining relative and absolute risks has not been quantified: it is 
4 likely the same synergistic action exists, but perhaps to a lesser extent. 
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Estimoted Mortality Rate from Myocordial Infarction per 100,000 Women/Yeor 





iw 
oe 





A Aged 30-39 Aged 40-44 
i ; Users Nonusers Users Nonusers 
E. All smokers 10:2 26 62.0 159 
X 2 15 cigarettes daily 13.0 5.] 78.7 31.3 
e < 15 cigarettes daily 47 0.9 28.6 ad 
DES Nonsmokers 1.8 12 107 74 
be. y Smokers and nonsmokers 5.4 19 328 117 
S 
-- . Riskof Dose —Reports of thromboembolism otter use of OCs with > 50 mcg. estrogen received by drug sofety committees in 






Britain, Sweden and Denmark were compared with the distribution expected from market research estimates of scies. A 
positive correlation was found between estrogen dose and reporting of thromboembolism, including coronary thrombosis, 
-.. inexcess of that predicted by sales. OCs with 2100 mcg. estrogen were associated with higher thromboembolism risk than 
"^ those with 50-80 mcg. estrogen. The authors suggested that estrogen quantity may not be the sole factor. Any influence of 
^. progestogens was not considered, which may be responsible for certain discrepancies in the data. Nosignificant differences 

were noted between OCs containing the same estrogen dose nor between ethinyl estradiol and mestranol. Studies on 
thromboembolic risk with progestogen-only OCs have not been done. Cases have been reported for these OCs and they are 
$ -not presumed free of excess risk. In o U.S. case-control study, relative risk of OC use 1 month before hospitalization for 
—— - warious types of thromboembolism wos calculated. If relative estrogenic potency and possible influence of different 
5 -  progestogens are ignored, OCs may be divided into those with < 100 mcg. and those with > 100 mcg. estrogen. For allcases 
- . combined, larger doses wereossociated with only slightly higher relative risk; for idiopathic cases relative risk was doubled 
| . with larger dun but confidence limits overlapped ond differences were not significant. Apparently there was no 
^. . increased risk for coses with predispositions. Excess Mortality from Circulatory Diseases —A large U.K. prospectivestudy 
MT estimated annual mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and 
— * duration of use. Excess circulatory disease mortality was 20/100,000 users (5 for ages 15-34, 33 for ages 35-44, 140 for 
k ages 45-49), the risk being concentrated in older women, long-term users, ond smokers. Interrelationships of oge, smoking 
— - end duration of use could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory 
- mortality was increased 10-fold in users of > 5 years, all these deaths were in women over age 34. Until moreunder-35 users 
of 5+ continuous years are available, size of relative risk for this age group cannot be given. One study analyzed ovailable 
date to estimate risk of death with various contraceptive methods, each estimate including risk of method (e.g... thrombo- 
pur - embolism for OCs) plus risk due to pregnancy or abortion in cose of method failure. This latter risk varies with effectiveness. 
. ~ (t concluded mortality with all methods is low ond below that of childbirth, except for OC users over 40 who smoke 
Heavy smokers have double the risk of smokers as o class, light smokers obout half. Lowest mortality is with the condom 
or diaphragm backed up by eorly legal abortion. Risk of thromboembolic and thrombotic disease associated with OCs 
“increases with age after 30 and, for MI, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, 
. history of pre-eclamptic toxemia, and especially cigarette smoking. Based on current data, the chart gives gross estimates 
of risk of death from circulatory disorders associated with OCs 


areas 


A 













Heavy smokers (>15/day) C B A 
... light smokers («15/doy) D C : 
- . Nonsmokers, no predispositions D CD C 
- -.. Nonsmokers, with predispositions C CB BA 


só MESE t ————————— 
A j Risk is: A—very high, B—high, C—moderate, D—low. 


$ M. : Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g., throm- 
..".— bophiebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease. myocardial infarction, retinal 
— . "thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs immediately. A 4-7-fold 


—- 


> increased risk of postsurgery thromboembolism was reported in users, if feasible discontinue OCs at least 4 weeks before 
- . elective surgery or during prolonged immobilization and do not resume until ot least 4weeks postsurgery. Thromboembolic 
tisk may be increased for users with blood types A, Bor AB. 2. Ocular lesions — Neuro-oculor lesions such as optic neuritis or 
- . retinal thrombosis have beer: associated with OCs. Discontinue if there is unexplained, gradual or sudden, partial or 

Ty complete loss of vision; proptosis or diplopia; papilledema; or evidence of retinal vascular lesions. Institute diagnostic and 
^. "theropeutic measures. 3. Carcinome — Long-term estrogen in certain animals increases carcinomas such as those of breast, 
E - uterus, cervix, vagina, ovary, liver, pituitary. Some synthetic progestogens, none currently in OCs, increose incidence of 
benign and malignant mammary nodules in dogs. There is now evidence that estrogens increase riskof human endometrial 
carcinoma. In several case-control studies increased relative risk (3.1-13.9 times) associated endometrial carcinoma with 
-— . . prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on duration 

of use and estrogen dose. These data are supported by increased incidence of endometrial cancer since 1969 in 8 U.S. areas 
with cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence thot natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial cor- 

cinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-morketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been reported, 
-Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users with benign 
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breast disease or long-term (2-4 years) use. Risk of breast cancer with menopausal estrogens rose and further increased 
with duration of follow-up. Decreased benign breast tumors in OC users is well known. One study noted increased severity 
of cervical dysplasia and of conversion to cancer in situ in OC users compared to nonusers; this was statistically significant 
after 3-4 years’ use. Nonreversol of dysplasio within first 6 months of OC use was predictive of progression. Cervical 
microglandular hyperplasia in OC users has been reported. In summary, there is noconfirmed evidence from human studies 
of increased cancer risk with OCs. Close surveillance of all users is, however, essential. In undiagnosed persistent or 
recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to rule 
out malignancy. Carefully monitor OC users with a strong family history of breast cancer or with breast nodules, fibrocystic 
disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplosia. 4. Hepatic adenomas. hepatomas, 
hamortomos, regenerating nodules, focal nodular hyperplasia. hemangiomas. hepatocellular corcinomg, etc. have been 
associated with OCs. In | study OC formulations with high “hormonal potency" were associated with higher risk than OCs 
with lower patency. Though benign these hepatic lesions may rupture and couse fatal hemoperitoneum in short- or long-term 
users. Two studies related risk to duration of use, being much greater after > 4 years. Consider such lesions in users with 
abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up to half with signs and symptoms 
of acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a focal defect 
Hepotic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma wos noted in o few users. 5. Use in or 
immediately preceding pregnancy, birth defects. malignancy in offspring — Estrogens or progestogens during early preg- 
nancy may seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may hove 
increased risk (<1 in 1000 exposures) of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such 
patients carefully. From 30-90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be 
premalignant. Males so exposed may develop urogenital defects. It cannot be presumed that other estrogens do not mimic 
DES. Reports relate fetal exposure to female sex hormones and congenital anomalies, e.g., multiple anomalies described by 
VACTERL for vertebral, anal, cardiac, tracheoesophogeol, renal and limb defects. There appears preferential expression by 
males. There was a 4.7-fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, 
hormonal withdrawal pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only 
a few doys. Risk of limb-reduction defects may be < 1/1000 live births. Cardiovascular defects in children exposed tofemale 
hormones, including OCs, during early pregnancy occurred at 18.2/1000 births, compared to 7.8 for those unexposed 
(P <.05). Female sex hormones were used for threatened or habitual abortion, but there is considerable evidence estrogens 
ore ineffective and no evidence progestogens are effective. Triploidy and possibly other polyploidy may be increased in 
abor tuses from women becoming pregnant soon post-OC. These almost always abort spontaneously. It is unknown if spon- 
taneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out 
pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing. If user deviates from regimen, consider pregnancy at first missed period and 
withhold OCs. If pregnancy is confirmed, opprise patient of potential fetal risks ond discuss continuation of pregnancy. 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting to conceive, thoug 

this is not based on precise information. Do not use progestogen-only or progestogen-estrogen drugs os pregnancy tests. 
6. Gallbladder disease risk, surgically confirmed, appeared after 2 years’ use and doubled after 4-5 years in | study; it 
appeared in 6-12 months’ use in another. 7. Carbohydrate & lipid metobolism— Decreased glucose tolerance occurs in a 
significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides ond total phospholipids 
may increase. 8. Elevated blood pressure (BP) occurs in some users in o few months. Hypertension prevolance in users is no 
higher than in nonusers in the first year, but increases with longer exposure; in the 5th year it is 24-3 times the first year. 
Age is strongly correlated with hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal 
disease, history of toxemia or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of 
excessive weight gain or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus 
should be monitored closely. Even though elevated BP may be in the “normal” range, do not ignore clinical implications. 
Follow closely, particularly those with other risk foctors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of o new pattern that is 
recurrent, persistent or severe requires stopping OCs ond evaluating cause. 10. Bleeding irregularities — Breakthrough 
bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases of irregular 
bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, ruleout pregnancy or malignancy, 
If pathology is excluded, time or change to another product may suffice. Changetoa higher estrogen OConly when necessary 
as this may increase thromboembolic risk. Those witha history of oligomenorrhea or secondary amenorrhea or without estab- 
lished regular cycles moy be anovulatory or amenorrheicofter discontinuing Those with such problems shouldbe soinformed 
and other methods encouraged. Post-use anovulation, possibly prol , May occur in women without previous irregu- 
larities. Higher incidence of galactorrhea ond of pituitary tumors (e.g., adenomas) has been associated with omenorrhea in 
former users. One study repor ted 16-fold increased prevalenceof pituitary proloctin-secreting tumors inpatients with postpill 
amenorrhea when galactorrhea was present. 11. Ectopics — In failures with combination OCs, the ratio of ectopic to intro- 
uterine pregnancies is no higher than in nonusers. There may bean increased risk of ectopics after discontinuing. 12. Breast 
feeding — OCs may decrease quantity and quality of milk. A smoll fraction of OC steroids appears in milk. Effects ifonyonthe 
child are unknown. If feasible deter OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still on appreciable difference in 
nulliparous but not porous women after 30 months. 


Precautions — Conduct complete history and physicol prior to OC use and annually thereafter. Include breasts, abdomenand 
pelvis, with blood pressure, pap smear and lob tests. Pre-existing uterine leiomyomata may increase in size. Mental 
depression moy occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may 
occur; prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
joundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given coutiously. Tryptophan 
metabolism moy be disturbed and result in pyridoxine deficiency; megoloblostic anemia has been reported. Serum folate 
may be depressed and moy be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting specimens. 
Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. These have been 
observed: increased BSP retention and other abnormalities in liver function tests; increased prothrombin and coagulation 
factors VII, VIII, IX, X; decreased antithrombin III; increased platelet aggregability; increased thyroid-binding globulin 
leading to increased circulating total thyroid hormone (PBI, T*); decreased T^ uptake; unaltered free T*: decreased preg- 
nanediol excretion; reduced metyrapone response; increased blood tronscortin, corticosteroid, triglyceride, phospholipid; 
reduced serum folate; impaired glucose tolerance. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or 
uterine function, or on immune response is not established. OCs may mask onset of climacteric (see Warnings on risks in this 
age group). Information for patients —see patient labeling. Drug interactions —OC effectiveness may be decreased and 
more BTB occur with rifampicin, isoniazid, ampicillin, neomycin, peniciliin V, chloramphenicol, sulfonamides, nitro- 
furantoin, barbiturates, phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs moy alter 
effectiveness of drugs such as oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives (e.g., 
guanethidine), vitamins, hypoglycemics. 


Adverse Reactions — Increased risk of the following serious adverse reactions has been ossociated with OCs (see Wornings ): 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral throm- 
bosis; cerebral hemorrhage: hypertension; gallbladder disease; benign adenomas and other hepatic lesions, with or 
without intra-abdominal bleeding; congenital abnormalities. There is evidence of an association between the following 
conditions and OCs, although confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari syndrome; 
neuro-oculor lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs and ore 
believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, change in menstrual 
flow, dysmenorrhea, amenorrhea during and after use, infertility after discontinuing, edema, chloosmo or melasma, which 
may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change in cervical erosion and 
secretion, lactation decrease, cholestatic jaundice, migraine, increase in size of uterine leiomyomoto, allergic rash, mental 
depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal curvature (steepening), intolerance to 
contact lenses. The following have been reported in users and association has not been confirmed or refuted: premenstrual- 
like syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, ner- 
vousness, dizziness, auditory disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or 
nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, 
colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or 
galactorrhea after use, endometrial, cervical and breast carcinoma (see Warnings). 


Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but nausea 
and withdrawal bleeding might occur 


Important note —Full prescribing information, including description, clinical pharmacology, dosage and administration, 
how supplied, references and patient labeling, is available on request. 


Demulen 


Each white tablet contains. ethynodiol diacetate 1 mg. and ethinyl estradiol 50 mcg. 
Each pink tablet in Demulen-28* is a placebo containing no active ingredients. 


Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 
G. D. Searle & Co.. Medical Communications Dept.. Box 5110, Chicago, IIfInois 60680 
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GENITOURINARY 
PROBLEMS IN WOMEN 


By Jack R. Robertson, Univ. of 
Southern California Medical Center, Los 
Angeles. Foreword by Richard W. Te- 
Linde. This text begins with a history of 
gynecological urology and goes on to dis- 
cuss the anatomy and physiology of the 
female genitourinary tract. The common 
occurrence of the simultaneity of genital 
and urinary tract aberrations suggests an 
intimate relationship between the two to 
the extent that they should not be man- 
aged in a mutually exclusive manner. In 
his discussion of the pelvic anatomy and 
physiology, the author succinctly defines 
that relationship with the aid of nu- 
merous, graphic illustrations. 


In the next chapter, various methods of 
evaluation of urinary incontinence are 
explained. This chapter is quite logically 
proceeded by the Robertson Method in 
which a meticulous narrative of the 
equipment and technique as used by the 
author in his determination of urinary 
incontinence is offered. This chapter is 
profusely referenced with well-drawn dia- 
grams. 


The female urethra is given thorough 
coverage. The author maintains that the 
female urethra has historically been ig- 
nored because of the lack of appropriate 
instrumentation. But with the advance- 
ment of endoscopy, the urethra is now the 
most easily examined component of the 
urinary tract. Urethral diverticula are 
scrupulously studied covering such areas 
as symptoms, complications, pathologic 
features, and diagnosis. 


The lucid treatment of the vesicovaginal 
fistula is enhanced by the author's use of 
thirty-two full color photomicrographs. 
Discussion of the causes, diagnostic aids, 
treatment, and pre- and postoperative 
management is given exacting attention. 


In his study of bladder drainage, the au- 
thor presents a method of catheterization 
which reduces postoperative complica- 
tions caused by the traditional urethral 
catheter. His technique is more comfort- 
able for the patient, and results in a lower 
incidence of repeated catheterizations 
after the catheter is removed. 


The author has effectively used endo- 
scopic techniques for five years and con- 
tends that they simplify pelvic surgery. In 
the concluding chapter, he recounts the 
partial denervation of the bladder, the en- 
doscopic vesical neck suspension tech- 
nique, and an endoscopic evaluation of 
ureteral injuries. '78, 168 pp., 105 il. (32 
in color), 2 tables, $16.75 


BIOKINETICS AND BIODYNAMICS OF HUMAN DIFFERENTIATION: 
Principles and Applications by E. Blechschmidt, Univ. of Gottingen, Got- 
tingen, West Germany, and R. F. Gasser, Louisiana State Univ., New Or- 
leans. This study views the developing embryo as a single unit rather than as 
a number of isolated units as has traditionally been the case. The authors 
compare the developmental movements in different regions of the body to 
reveal the relativity of differentiations and permit the formulation of rules 
which difterentiations follow. These rules, in turn, give rise to principles that 
are applicable to all living beings and are of tremendous biological impor- 
tance. This book will interest anatomists, developmental physiologists, spe- 
cialists im experimental medicine, and students of malformations. '78, 304 
pp., 167 il., $24.50 


GENETIC ISSUES IN PUBLIC HEALTH AND MEDICINE edited by Ber- 
nice H. Cohen, Abraham M. Lilienfeld and P. C. Huang, all of The Johns 
Hopkins Univ. School of Hygiene and Public Health, Baltimore, Maryland. 
(28 Contributors) Calling on a number of involved professionals, this book 
offers the scientist trenchant analyses of the ethical, religious and legal impli- 
cations of those issues presented when genetic, medical and community inter- 
ests intersect. Topics include: genetic material and environment, prenatal 
diagnosis of hereditary disorders, population screening, genetic counseling 
and intervention, and future directions in genetics. '78, 512 pp., 44 il., 42 
tables, $27.00 


THE CARE AND MANAGEMENT OF THE SICK AND INCOMPETENT 
PHYSICIAN by Robert C. Green, Jr., George J. Carroll and William D. 
Buxton, ail of the Virginia State Board of Medicine. Detailed are the manage- 
ment, prevention and identification of problems which impair the ability of a 
physician to perform adequately. The authors underscore the medical profes- 
sion's responsibility to itself and to the public to provide prompt and effective 
action by disciplinary bodies to correct such situations. The physician ad- 
dicted to drugs or alcohol, psychiatric illness, senility, clinical obsolescence, 
and the profession's responsibility toward the impaired physician are among 
the topics discussed. '78, 116 pp., 13 tables, $8.50 


ENDOMETRIAL CARCINOMA AND ITS TREATMENT: The Role of 
Irradiation, Extent of Surgery, and Approach to Chemotherapy edited by 
Laman A. Gray, Sr., Univ. of Louisville, Louisville, Kentucky. (27 Contribu- 
tors) Researchers and clinicians explore the present status of treatment of 
endometrial carcinoma, particularly in regard to the role of irradiation, the 
extent of surgery and possible new approaches with chemotherapy. The au- 
thors clarify the importance of associated and related factors and discuss in 
detail the combinations of modalities of treatment and sequence. ’77, 240 pp. 
(6 3/4 x 9 3/4), 17 il., 138 tables, $22.50 


PATERNITY TESTING BY BLOOD GROUPING (2nd Ed.) by Leon N. 
Sussman, Mount Sinai School of Medicine, New York City. (5 Contributors) 
Application of the principles of the newer blood grouping tests in all perti- 
nent medicolegal situations is explained. Special attention has been paid to 
the most modern aspects of blood grouping tests, those involving the 
grouping of plasma proteins and red cell enzymes. A new chapter on the 
methods of calculating the probability of paternity when an exclusion is not 
obtained: has been added. '76, 208 pp., 14 il., 27 tables, $16.50 


THE PHYSIOLOGY OF THE NEWBORN INFANT (4th Ed.) edited by 
Clement À. Smith, Harvard Medical School, Boston, and Nicholas M. Nelson, 
Hershey Medical Center, Hershey, Pennsylvania. (9 Contributors) Much more 
than a mere treatment manual, this current review of neonatal and significant 
prenatal physiology provides the foundation for understanding the manage- 
ment of hyperbilirubinemia, the prevention of hyaline membrane disease, and 
the approach to neonatal sepsis. Among the topics included are metabolic 
rate and temperature control, respiration before and after birth, blood, the 
kidney, the digestive tract, and neonatal immunity. '76, 784 pp. (6 3/4 x 9 
3/4), 260 il., 122 tables, $52.00 
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The ten-year cumulative author and subject 
index to volumes 100-129 (196841977) of the 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for your jour- 
nal collection. It is a complete and comprehensive 
reference guide to over 28,000 pages of authori- 
tative articles published in the Journal during 
the past ten years. 


Now these influential papers, appearing be- 
tween 1968-1977, have been cross-referenced to 
include over 23,100 subject entries. Each entry 
lists the complete article title, author(s), volume, 
page, and year of publication. 


The author index lists more than 13,850 con- 
tributors from this period, along with respective 
article title, author-to-author referral, volume, 
page, and publication date. 


The 479-page index is handsomely presented 
in a rust and gold cloth-cover volume. It is a 
must for every library concerned with obstetrics 
and gynecology. Send for your copy of this 
valuable reference today! 


479 pages, 84" X 11", price $28.75 









Send me copies of the Ten-year Cumulative 
Index (1968-1977) to the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY (0126-6) at 
$28.75 each. 


[] My payment for $ is enclosed. (I under- 
stand Mosby will pay shipping costs.) 


O Bill me later. (I understand handling and shipping 
charges will be added.) 


Name 





Address 
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Complete and mail today to The C. V. Mosby Company, 
Attn: Order Processing Dept., 11830 Westline Industrial 
Drive, St. Louis, Mo. 63141 
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library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 
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Information for authors 

Submission of contributions. Manuscripts should in 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 


Most of the provisions of the Copyright Act of 1976 be- 
came effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following statement, 
signed by each author: “The undersigned author(s) transfers 
all copyright ownership of the manuscript entitled (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The author(s) warrants that the article is original, 
is not under consideration by another journal, and has not 
been previously published." Authors will be consulted, 
when possible, regarding republication of their material. 


All articles published in this JounNAr must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

It is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 
ing manuscripts should be numbered, provided with suitable 
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name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
propriate point in the text. Captions of the tables should be 
brief, yet indicate clearly the purpose or content of each 
table. Rows and columns in the table should precisely de- 
fine the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviations 
are used they should be explained in a footnote to the 
table. 

An abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript and should 
be typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint 
requests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics 
and Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustra- 
tions will be reproduced free of cost to the author, but spe- 
cial arrangements must be made with the Editors for color 
plates, elaborate tables, or extra illustrations. Original draw- 
ings or graphs should be drawn with black India ink. Type- 
written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
x-ray films, or ECG tracings. Glossy print photographs are 
preferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 2% months prior to the time 
of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
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Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the JOURNAL 
will be considered for publication. The writer of the original 
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E AUTHORS! 
t For you... a new book that contains 


3 virtually everything you want 
| to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
| PRACTICES 
É Guidelines for Editors, Reviewers, 
: and Authors 
In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 


This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 
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"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
Ec not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
»' editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 
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From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M. D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph. D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 5 x9 
Price, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
E Price, $9.95. 

E O Bill me O Master Charge # 
| O Payment enclosed 
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A60519 ST. LOUIS, MISSOURI 63141 


TV ET 


hoosing a 
| contracept 
y mean look 
at more tha 





— 
FE 
a Yee 
PF, 





gen. 
And what it 
has to offer. 


Fi Choosing an oral contraceptive has 

— usually been based on the estrogen content 

: . more than on the progestogen. But most oral 
— contraceptives in use today are combinations 
"Cof estrogen and progestogen. And the pro- 
= component provides an important 
basis for evaluation, too. 

_ — Low dose Ovral and even lower dose 
UM Ovral provide levels of estrogen which 
"seem to be suitable for most oral contraceptive 
"candidates. Equally important, both Ovral 
and Lo/Ovral are distinguished by nor- 
E a progestogen available only from 
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_ LOOK AT NORGESTREL. 

— Pharmacologically distinct. 

y Unlike other progestogens in current use, 

F norgestrel has been shown in biological 

EE assays to be neither inherently estrogenic, 
ES — norto convert to estrogen, in vivo. 

ENS — Asaresult, norgestrel adds no 

ms estrogen to the 50 micrograms in 

UT Ovral or the 30 micrograms 

in Lo/Ovral, to disturb the 

estrogen-progestogen ratio. 

Prominently progestational. 

3 Biological tests have 

EE shown that norgestrel very closely 

F parallels the proaestational 
activities of natural progesterone. 

And clinically even at low doses, 

norgestrel has a pronounced effect 


eg 





on maintaining the integrity of the endo- 
metrium, thereby fulfilling one of the primary 
purposes of a progestogen in combination oral 
contraceptives. 

Highly antiestrogenic. 

At the level of the cervix, norgestrel 
exhibits marked antiestrogenic activity which 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a aratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products." 
Low dose (50 mcg) Ovral* and lower dose 
(30 mca) Lo/Ovral* 

Distinguished by norgestrel. 

"Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 


Contraindications, Warnings, Precautions, Adverse Reactions, etc. 
in the accompanying IN BRIEF should be carefully considered. 


See important information on following page. 
Wyeth Laboratories 


OVIRAL 
Each tablet contains 0.5 mg norgestrel 
with 0.05 ma ethinyl estradiol. 


LO/OVRAL 


Each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC, N.Y., N.Y. 
All rights reserved. 
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22 use oral ehia (OC us a phi of. contraception. f 
. Contraindications—OC s should not be used in women with any 
_ of the following conditions: 1. Thrombophlebitis or thromboembolic 
. disorders. 2. A past history of deep-vein thrombophlebitis or 
_ thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 
-- . disease.4. Known or suspected carcinoma of the breast. 5. Known 
'". A or suspected estrogen-dependent neoplasia. 6. Undiagnosed 
—— . abnormal genital bleeding. 7. Known or suspected pregnancy (see 
^ Warning No. 5). 
x. Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. 
This risk increases with age and with heavy smoking (15 
or more cigarettes per day) and is quite marked in 
women over 35 years of age. Women who use oral 
contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including Poan rio 
stroke, myocardial infarction, hepatic adenoma, gall blad 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks. 


_ 1. Thromboembolic Disorders and Other Vascular Problems: An 

— . increased risk of thromboembolic and thrombotic disease 
— associated with use of OC's is well-established. Three principal 
— . studies in Great Britain and 3 in the U.S. have demonstrated 
. . increased risk of fatal and nonfatal venous thromboembolism and 
5 stroke, both hemorrhagic and thrombotic. These studies estimate 
5 that users of OC's are 4 to 11 times more likely than nonusers to 

. develop these diseases without evident cause. 

EE. - CEREBROVASCULAR DISORDERS-—In a collaborative American 
y mes . study of cerebrovascular disorders in women with and without 
p predisposing causes, it was estimated that the risk of hemorrhagic 

.. stroke was 2.0 times greater in users than nonusers and the risk of 
usi stroke was 4 to 9.5 times greater in users than in 
. nonusers. 
x . MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
A: associated with use of OC's has been reported, confirming a 

A prenas suspected association. These studies, conducted in the 
UK, found, as expected, that the greater the number of underlying 
- risk factors for coronary-artery disease (cigarette smoking, 
> hypertension, hypercholesterolemia, obesity, diabetes, history of 
|. preeclamptic toxemia) the higher the risk of developing MI, 
— A regardless of whether the patient was an OC user or not. OC's, 
— — however, were found to be a clear additional risk factor. In terms of 

—. relative risk, it has been estimated that OC users who do not smoke 











































2 
UA 


- . (smoking is considered a major predisposing condition to MI) are 
z A about twice as likely to have a fatal MI as nonusers who do not 
ja A - smoke. OC users who are also smokers have about a 5-fold 
- .. increased risk of fatal MI compared to users who do not smoke, but 
. about a 10- to 12-fold increased risk compared to nonusers who do 
. not smoke. Furthermore, amount of smoking is also an important 
— factor. In determining importance of these relative risks, however, 
—— baseline rates for various age groups must be given serious 
— ~ consideration. Importance of other predisposing conditions 
- . mentioned above in determining relative and absolute risks has not 
E s yet been quantified: quite likely the same synergistic action exists, 
— but perhaps to a lesser extent. 
RISK OF DOSE-In an analysis of data derived from several 
national adverse-reaction reporting systems, British investigators 
concluded that risk of thromboembolism, including coronary 
= thrombosis, is directly related to dose of estrogen in OC's. 
E Preparations containing 100 mcg or more of estrogen were 
KE y associated with higher risk of thromboembolism than those 
: m. containing 50-80 mcg. Their analysis did suggest, however, that 
. 2 — quantity of estrogen may not be the sole factor involved. This 
— . finding has been confirmed in the US. 
i vs ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
^ zi _ DISEASES-A large prospective study carried out in the UK 
PE estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
=- —. according to age, smoking habits, and duration of use. Overall 
. excess death rate annually from circulatory diseases for OC users 
= was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
SE  35-44—33/ 100,000; ages 45-49—140/100,000), risk being 
— concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
. interrelationships of age, smoking, and duration of use, nor to 
. compare effects of continuous vs. intermittent use. Although the 
study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
. or older. Until larger numbers of women under 35 with continuous 
. use for 5 or more years are available, it is not possible to assess 
J magnitude of relative risk for this younger group. 
Available data from a variety of sources have been analyzed to 
. estimate risk.of death associated with various methods of 
. Contraception. Estimates of risk of death for each method include 
combined risk of contraceptive method (e.g. thromboembolic and 
_ thrombotic disease in the case of OC's) plus risk attributable to 
pregnancy or abortion in event of method failure. This latter risk 
varies with effectiveness of method. The study concluded that 
T iMortaly associated with all methods of birth control is low and 
below that associated with childbirth, with the exception of OC's in 
women over-40 who smoke. Lowest mortality is associated with 
condom or diaphragm backed up by early abortion. Risk of 
_ thromboembolic and thrombotic disease associated with OC's 
- increases with age after about 30 and, for MI, is further increased by 
es _ Mpenenson hypercholesterolemia, obesity, diabetes, or history of 
eclamptic toxemia, and Veteris cigarette smoking. 
K n and pátient should be alert to earliest manifestations of 
=." Eos bcc and thrombotic disorders (e.g., thrombophlebitis, 
___ pulmonary embolism, cerebrovascular insufficiency, coronary 
- occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be 
. discontinued immediately. A 4- to 6-fold increased risk of 
. postsurgery thromboembolic complications has been reported in 
OC users. If feasible, OC's should be discontinued at least 4 weeks 
before surgery of a type associated with increased risk of 
> thromboembolism or prolonged immobilization. 
n: 2. Ocular Lesions—There have been reports of neuro-ocular lesions 
|. . Such as optic neuritis or retinal thrombosis associated with use of 
i IB: OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
partial or complete loss of vision; onset of proptosis or diplopia; 
E . papilledema; or retinal-vascular lesions, and institute appropriate 
. . diagnostic and therapeutic measures. 
3. Carcinoma— Long-term continuous administration of either 
. natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina. and liver. 
Certain synthetic progestogens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, 
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ociated with pro longec use rini Uu isa. cora 
andanan women. One publication reported on the first 21 


| cases submitted by physicians to a registry of cases of 


adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors (e g., 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 


OC. These are no longer marketed. No evidence has been reported | 


suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years' use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1.000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications. and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods. pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It isalso recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 

6. Gallbladder Disease —Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years' use and doubled 
after 4 or 5 years' use. In one of the other studies, increased risk 
was apparent between 6 and 12 months' use. 

7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2% to 3 times the reported prevalence in the Ist year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities- Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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l Wo nen with past history of c 


secondary 
 amenorrhea or young women without regular ER: may have a 
tendency to remain anovulatory or to become amenorrheic dffter 
discontinuing OC's. Women these preexisting problems should 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 
11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 
may occur in contraceptive failures. 
12. Breast-feeding—OC’s given in the postpartum period may 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's; effects. if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 
until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 vear without another physical 
examination. 

2. Under influence of estrogen-progestogen preparations. pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, 
OC's should be discontinued. 


` 6 Steroid hormones may be poorly metabolized in patients with 


impaired liver function and should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant. 
specimens are submitted. 

10. Certain endocrine- and liver-functiontests and blood components 
may be affected by estrogen-containing OC's:a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC’s. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g.. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions. occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 

or melasma which may persist: breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease); 
change in cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to 
contact lenses. 

The following adverse reactions have been reported in users of 
OC’s, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur 
in females. 
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One hundred four postdate pregnancies were managed according to a weldennes protocol 
calling for weekly oxytocin challenge tests and urinary estriols three times. per week. 
Although the perinatal mortality rate in these patients was not increased there was a 
significant increase in the incidence of neonatal morbidity and complications. -The clinical 
syndrome of dysmaturity was seen in 20 per cent of the neonates. When meconium was 
present in the amniotic fluid the incidence of neonatal and fetal complications was higher. 
The cesarean section rate was twice the normal rate, with nonprogression of labor being 
the commonest indication. It is recommended that: (1) pregnancies carried beyond 42 
weeks do not require termination simply because they are post dates; (2) all postdate 
patients should be monitored during labor; (3) trained personnel to initiate neonatal 
resuscitation should be present at each postdate delivery. (AM. J. OBSTET. GYNECOL. 131: 


473, 1978.) 


FEW OBSTETRIC PROBLEMS have generated more 
controversy than prolonged pregnancy. Since interest 
was revived in this subject by Clifford” * in 1954 and in 
1957, numerous articles have appeared attempting to 
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deine the diagnosis and management . of overdue 
pregnancy. Vorherr® has recently reviewed the litera- 


ture, citing 190 references spanning the years 1933 to 


1974 and dramatically illustrating the diametrically 
opposed opiniorís and observations of obstetricians re- 
garding postdate pregnancies. 

Gross and microscopic. placental pathology, ah as 
fibrosis and infarction have been reported in postdate 
pregnancy. Such changes are not, however, consistent 
in the majority of overdue pregnancies and often dre 
identical to those observed in a variety of preterm dis- 
ease states such as chronic hypertension and pre- 
eclampsia. +" *? 

The presence of chronic fetal hypoxia in postdate 
pregnancy has aiso been disputed, some authors noting 
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Table I. Protocol for perinatal risk screening in postdates pregnancies 


A: Patients with reliable gestational dating history and eii iia?) 42 T gestation 


Favorable conditions for induction of labor _ 
Continuous fetal heart rate monitoring during | bor 


Unfavorable conditions. fog induction of labor or unsuccessful induction of labor 
Oxytocin challenge test (OCT) weekly until labo started or was induced ' 


24 Hour urinary estriols three times per week ` 


Repeat OCT within 24 hours if urinary estriols fl by more than oe from the 


average of the two previous values 


B: Patient with unreliable 
gestational dating history 


Amniocentesis at clinically 
estimated 42 weeks 
Amniotic fluid . 
Creatinine <2.5 mg./dl., 
repeat in 1 to 2 weeks 
Creatinine = 2.5 mg./dl., 
proceed as in A 





significant reductions in oxygen content, saturatioa or 
tension in umbilical blood in postterm pregnarxies 
compared with term pregnancies.'*: 3! Other autLors 
dispute this claim." 2% 23 kg 
While it is agreed that a relative decrease in placeatal 
size occurs in the latter half of pregnancy, there is no 
such agreement that a similar decline in placeatal 
function occurs. Increases in intervillous sinus area _nd 


in villous surface area appear to functionally compen- 


sate in normal prognano for the relative reductior in 
placental mass.? 

Equally confusing has been the free interchange i in 
the literature of the terms “post dates," “postmaturiy,” 
"growth retardation,” “placental insufficiency,” znd 
"dysmaturity." These terms are neither synonym aus 
nor can they be assessed by the same parameters. 

In the early 1960's two schools of thought gradu: lly 


emerged regarding the management of postdate pr=g-. 


nancies. In Europe, particularly in Britain, postdate 


pregnancy came to be.regarded as a significant risk to » 


the fetus. Increasing numbers of obstetricians, suck as 
McClure Browne, advocated termination of pr-g- 
nancy at 42 weeks to minimize these risks: In contrast, 
the "American school," as exemplified by Evans,’ as- 
sumed the opposite point of view, disputing the bebef 
that post dates in itself represented a significant ris_. 

- While the two groups observed a significant increese 
in fetal mortality rate in pregnancies delivered beyoad 
42 weeks, McClure Browne emphasized an increased 


incidence of dysmature, undergrown infants, wile . 


Evans emphasized an increased rate of congenial 


anomalies as the cause of death, even though he œ- . 


served an increased incidence of large infants and ra- 
trapartum complications such as prolonged labor ard 
cephalopelvic disproportion. These consideratioas 
became focal points in the dispute over management 
of postdate pregnancies, authors such as McClu-e 
Browne?? and Mathews? favoring delivery at 42 weezs 
to avoid the hazards of postmaturity. American ? % 1421 
and some British authors disagreed, expressing beli-f 
that the complications of induced labor and forced d=- 


livery, solely on the basis of prolonged pregnancy, ou- . 


weighed any advantages. It must be remembered that 


thesé éxperiences and attitudes developed prior to 


utilization of continuous fetal heart rate monitoring, 
ultrasonography, and estriol determinations for the as- 
sessment of fetal well-being. Further, intensive caré 
units to provide neonatal respiratory support were not 
well established. 

The study reported here attempts to resolve some of 
these issues by examining our experience with a series 
of postdate patients managed according to a well- 
defined protocol. 


Materials and methods 

The study population is comprised of postterm pa- 
tients managed in the Maternal Intensive Care Unit at 
the Wisconsin Perinatal Center, Madison (87 patients 
from 1972 to 1975), and:the Maternal Intensive Care 
Unit at Texas Tech University School of Medicine, 
Lubbock (17 patients from 1974 to 1975). All subjects 
were managed according to a specific protocol (Table I) 
and were uncomplicated except for being post term. 
This was defined as a pregnancy lasting more than 42 


weeks (294 days; from the first day of the last 
menstrual period (LMP). The date of the LMP was 
considered reliable if the patient (1) was certain of the 


date of the LMP and the LMP was representative or 
“normal” for her; (2) had a history of regular monthly 
menstrual periods; (3) had not taken oral contracep- 
tives for at least three months prior to the LMP. When 
the date of the LMP was considered unreliable, am- 
niocentesis was performed at the estimated 42 weeks' 
gestation for amniotic fluid creatinine determination. 
Whenever possible, ultrasonic measurement of the 
fetal biparietal diameter was used in estimating the ges- 
tational age prior to amniocentesis. Whenever the in- 
formation was available, early estimates of uterine size 
and time at which fetal heart tones were first heard 
were used in helping to date the pregnancy. An am- 
niotic fluid creatinine value of 72.5 mg. per deciliter” 
was then required for entry into the study protocol. 
Postterm patients with favorable obstetric conditions 
(cervix soft, dilated I to 2 cm., and partially effaced; 
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vertex presentation at 0 station-or lower) underwent 
elective induction and were not entered into the study. 

All 104 patients entered into the study had an 
oxytocin challenge test (OCT) performed weekly. 
Twenty-four hour urinary estriol was measured by gas 
chromatography three. times per week, and an addi- 
tional OCT was performed within 24 hours if an estriol 
determination was more than 25 per cent lower than 
the average of the two preceding values. This figure 
was lower than the usually reported figure for sig- 
nificant estriol drops; however, we wanted to make 
sure we evaluated as many estriol drops as possible. 

The OCT's were obtained with the patient in the 
Fowler's position. After a base-line recording period, 
an oxytocin-containing solution was administered in- 
' travenously by infusion pump until strong contractions 
(as determined by palpation) occurred every two to 
three minutes for 30 minutes. If any fetal heart rate 
decelerations were observed, the patient assumed the 
lateral decubitus position and the test was continued 
for a minimum of 30 minutes. An OCT was read as 
negative if there were no late deceleration patterns or 
only an occasional one; it was read as positive if there 
were late deceleration patterns with at least 30 per cent 
of uterine contractions. The test was considered sus- 
picious if occasional late decelerations were seen (one 
or two per every 10 to 12 contractions). Pregnancy was 
terminated within 24 hours if the OCT was positive. 
With a suspicious test the OCT was repeated within 72 
hours. | | 

During labor all fetuses were monitored continously 
with a fetal scalp electrode and a Corometrics* fetal 
monitor. Fetal scalp samples were obtained when indi- 
cated by changes in fetal heart rate and clinical condi- 
tions. 

Presence or absence of meconium at delivery was 
carefully documented. All neonates had one- and 
five-minute Apgar determinations. The neonate was 
under the care of the special neonatal unit personnel 
until discharge. 


Results 


The patients have been subdivided into two groups. 
Group À includes patients with reliable dates who 
therefore had no amniocentésis. Group B includes pa- 
tients with unreliable dates who therefore had am- 
niocentesis. Table II summarizes the general data. The 
104 mothers in this study delivered 106 liveborn in- 
fants: A neonatal death occurred in the second twin of 
one of the two sets delivered. The baby had evidence of 
dysmaturity and died at three days of age from meco- 


*Corometrics Medical Systems, Inc, Wallingford, Con- 
necticut. 
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Table II. Data summary 


Parameter 
Patients 
Mothers 68 36 104 
Nullipara " 46 18 64 
Liveborn e 69 37 106 
Perinatal deaths l 0 1 (0.9%) 
Oxytocin challenge test (OCT) 84, 45 129 
Negative 74 40 114 
Negative to positive 0 2 2 
Suspicious 6 l 7 
Positive 4 4 8 (7.6%) 
Fetal distress during labor* 29 11 40 (38.4%) 
Neonatal features of 14 8 22 (20.7%) 
dysmaturity 
Large for gestational age 6 5 11 
Neonatal resuscitation 10 6 16 (15.3%) 
required 
Cesarean section 17 10 27 (26%) 
Positive OCT 3 2 5 
Nonprogressive labor 7 6 13 
Fetal distress in labor 6 2 8 
Other 1 0 1 
Meconium-stained amniotic 18 10 28 (26%) 
fluid 
Positive OCT 4 3 7 (25%) 
Fetal distress during labor 11 5 16 (57%) 
Cesarean section 6 5 11 (39.2%) 
Meconium aspiration 5 0 5 


* Fetal distress during labor means the occurrence of late 
deceleration fetal heart rate patterns and/or bradycardia in 
labor. 


nium aspiration syndrome (MAS) following emergency 
cesarean section under local anesthesia for acute fetal 
distress. 

Group A. Sixty-eight patients had reliable dates. Of 
the 84 oxytocin challenge tests, four were interpreted 
as positive and six as suspicious. The positive tests were 
associated with two babies who did well after delivery 
by cesarean section with meconium-stained amniotic 
fluid: one baby with clear amniotic fluid, late decelera- 
tion fetal heart rate patterns (FHRP), and normal scalp 
pH values on multiple sampling who did well after 
vaginal delivery; one large for gestational age baby 
with clear amniotic fluid at delivery by cesarean sec- 
tion who did well as a neonate. Two of the babies asso- 
ciated with a suspicious OCT had meconium in the 


amniotic fluid as well as late-deceleration fetal heart 


rate pattern (FHRP) and/or bradycardia during labor. 
Both did well, although one was dysmature. 

lwenty-nine fetuses had significant bradycardia 
and/or late-deceleration FHRP during labor. The neo- 
nate who died was in this group. Most of these babies 
were delivered vaginally because either the scalp pH 
values were normal or the heart rate abnormality was 
seen late enough in the first stage of labor that vaginal 
delivery could be expedited. 
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Fourteen infants had clinical evidence of dysmatur- 
ity. Except for the baby who died due to MAS, these 
babies did well in the neonatal period. Six of the dys- 
mature neonates were large for gestational age. Ten 
babies required immediate newborn resuscitation. 

Seventeen patients were delivered by cesarean sec- 
tion; four because of positive OCT, seven due to non- 
progressive labor, five as a result of fetal distress in 
labor, and one elderly primigravida because of breech 
presentation. 

Meconium was noted in the amniotic fluid in 118 pa- 
tients. Eleven of these had bradycardia and/or late-de- 
celeration FHRP during labor, while two had a positive 


OCT. Six of these patients were delivered by cesarean . 


section; one for breech presentation and five for fetal 
distress in labor. Eight babies with meconium-stained 
amniotic fluid had evidence of dysmaturity and five 
had meconium aspiration including the only perinatal 
death in the series. Six babies with meconium in the 
amniotic fluid had an Apgar score of <7 at one minute, 
while one baby had such a score at five minutes. 

Group B. Thirty-six patients had unreliable dates 
and amniotic fluid creatinine >2.5 mg. per deciliter. Of 
the 45 oxytocin challenge tests, four were interpreted 
as positive (including the only two in the entire series 
which converted from negative), and one was inter- 
preted as suspicious. The positive tests were associated 
with two dysmature babies delivered by cesarean sec- 
tion because of a closed cervix precluding direct fetal 
assessments; one dysmature baby was delivered vagi- 
nally after late FHR decelerations but normal scalp pH 
values and one baby who had late FHR decelerations in 
labor requiring cesarean section for delivery because a 
closed cervix prevented scalp blood sampling. Three of 
these four babies had meconium-stained amniotic fluid 
but did well. 

Bradycardia and/or late FHR decelerations occurred, 
in 1] patients. All of these patients did well neonatally. 

Fight babies showed evidence of dysmaturity but all 


did well in the neonatal period. Five of the neonates . 


were large for gestational age. Immediate newborn re- 
suscitation was required for six babies. — 

Ten of the patients were delivered by cesarean sec- 
tion for positive OCT (no. = 2), nonprogressive labor 


(no. = 6), and fetal distress in labor (no. = 2, one fol- 


lowing a positive OCT). 

Meconium was noted in the amniotic fluid in 10 pa- 
tients. Five of these had bradycardia and/or late FHR 
decelerations during labor while three had a positive 
OCT. Five of these patients were delivered by cesarean 


section; one for a positive OCT and a closed cervix and. 


'one for nonprogressive labor and three for fetal dis- 


tress in labor. Two babies were dysmature and three 
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were large for gestational age. Two babies had Apgar 
scores of 7 at one minute. 

In the entire series, there were 12 instances in eight 
patients when the urinary estriol level fell more than 25 
per cent from the average of the two previous values. 
The drop in estriol was between 24 and 35 per cent in 
six instances, between 36 and 50 per cent in four in- 
stances, and more than 50 per cent in two instances. In 
each case a subsequent OCT was negative. : 


Comment 


The data obtained in this study indicate that under 
carefully monitored circumstances pregnancies carried 
beyond 42 weeks are not associated with an increased 
perinatal mortality rate. This is in disagreement with 
the findings of several authors? ' 1% 18 but agrees with 
the observations made by others.* * !* #! However, 
pregnancies were not monitored with placental func- 
tion tests nor were fetuses continuously monitored dur- 
ing labor in any of those studies. We encountered evi- 


dence of placental insufficiency prior to labor in 7.6 per 


cent of our patients (positive OCT). As a positive OCT 
was managed by immediate delivery, these patients 


were eliminated as possible cases of fetal deaths. De- 


spite low perinatal mortality rate, significant complica- 
tions were observed in these postdate pregnancies. 
Significant fetal heart rate abnormalities were observed 
in over:one-third of the patients. As late FHR deceler- 
ations were seen in only 7.6 per cent of the patients 
before labor it would appear that labor may add sig- 
nificant stress to postdate fetuses, thus dictating inten- 
sive fetal monitoring of such patients during labor. 

The cesarean section rate was approximately twice 
the over-all rate in our institutions. This increase re- 
flects both fetal distress and cephalopelvic dispropor- 
tion or uterine dysfunction resulting in nonprogressive 
labor. Most of these babies were large for gestational 
age. A high incidence of both cesarean section and dys- 
functional or nonprogressive labor has been reported 
by other authors.'* !9. 3! 

The clinical syndrome of dysmaturity was seen in 
20.7 per cent of the neonates. This figure is in close 
agreement with the reported incidence in postdate 
pregnancies by other authors.?*: ?? It is obvious then 
that the terms postmaturity and postdates are not in- 
terchangeable, but rather the syndrome of dysmatur- 
ity, which may occur at any stage of gestation, occurs 
in approximately 21 per cent of postdate pregnan- 
cies and in such cases it may properly be called post- 
maturity. 

The increased aube of depressed babies requiring 
immediate resuscitation makes it mandatory to have 


". competent neonatology support present at delivery. 
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This is particularly important if meconium is present in 
the amniotic fluid. Meconium aspiration occurred in 5 
of 28 patients with meconium-stained amniotic fluid 
and the meconium aspiration syndrome accounted for 


the only fetal death in this series. Death rates as high as . 


28 per cent have been reported in association with this 
syndrome.? Certainly the presence of meconium in a 


postdate pregnancy should alert the obstetrician so that : 


proper steps can be taken to deal with the higher pre- 
natal, intrapartum, and neonatal morbidity which can 
be expected in such patients. 

The preponderance of nullipara in this series was 
surprising as other studies have shown equal frequency 
among primigravidas and multigravidas!?; however, it 
is quite possible that as the number of patients entered 
in the study increases the incidence of postdate preg- 
nancies will become equally distributed among the two 


groups. 

Urinary estriol evaluation did not influence the man- 
agement of these patients. In no instance did a falling 
estriol level correlate with a positive OCT or with 
perinatal death. Beischer and associates* did not use 
results of urinary estriol in determining treatment of 
232 patients with prolonged pregnancy. Although they 
observed low estriol values in 20 per cent of the pa- 
tients, the perinatal mortality rate in their study was 
similar to that in ours. Thus, the value of serial estriol 


REFERENCES 


l. Barcroft-Livingston, G., and Neill, D. W.: Studies in pro- 
longed pregnancy, J. Obstet. Gynaecol. Br. Empire 64: 
498, 1957. 

2. Becker, V.: Functional morphology of the placenta, Arch. 
Gynaekol. 198: 3, 1963. 

3. Behrman, R. E., Babson, G. S., and Lessel, R.: Fetal and 
neonatal mortality in white middle class infants, Am. J. 
Dis. Child. 121: 486, 1971. 

4. Beischer, N. A., Brown, J. B., Smith, M. A, and 
Townsend, L.: Studies in prolonged pregnancy. II, AM. J. 
OBSTET. GYNECOL. 103: 483, 1969. 

5. Bierman, J. M., Siegel, E., French, F. E., and Simonian,. 
K.: Analysis of the outcome of all pregnancies in a com- 
munity, AM. J. OBSTET. GvNEcor. 91: 37, 1965. 

6. Brown, F. J.: Foetal postmaturity and prolongation of 
pregnancy, Br. Med. J. 1: 851, 1957. 

7. Clifford, S. H.: Postmaturity with placental function, clin- 
ical syndrome, and pathologic findings, J. Pediatr. 44: 1, 
1954. 

8. Clifford, S. H.: Pediatric aspects of the placental dysfunc- 
tion syndrome in postmaturity, J.A.M.A. 165: 1663, 
1957. 

9. Evans, T. N., Koeff, S. T., and Morley, G. W.: Fetal ef- 
fects of prolonged pregnancy, Am. J. OBSTET. GYNECOL. 
84: 701, 1963. 

10. Gibson, G. B.: Prolonged pregnancy, Br. Med. J. 2: 715, 
1955. 


11. Kubh, F., and Budliger, H.: Dietrag zur Morphologie der pA S 
insuffizenten Plazenta, Geburtschilfe, Frauenheilkd. 23: ` 
37, 1963. Pas 


HU 


1 
C. 
m 


. ` Fetal and neonatal risk in postdate pregnancy 477 


determinations, if any, in the management of the 
postterm pregnancy remains to be determined. Lastly, 
the cutoff point of an amniotic fluid creatinine of 2.5 
mg. per deciliter was satisfactory in that no perinatal 
deaths occurred in the many patients excluded from 
further study because the creatinine value was below 
this level. | ° 

In summary, we may conclude that the results ob- 
tained in this study allow for the following statements 
and recommendations: 

1. All pregnancies carried beyond 42 weeks do not: 
require termination simply because they are post dates. 

2. There is no increase in perinatal mortality rate 
associated with postdates pregnancies managed by the 
protocol described. Perinatal oe however, is in- 
creased. 

3. Regardless of the outcome of antepartum assess- 
ment all postdate patients should be carefully moni- 
tored during labor. 

4. The terms "post dates" and postmature” are not 
synonymous. Only 21 per cent of postdates babies are 
dysmature. The term postmature should be used only 


. when the syndrome of dysmaturity is seen in postdate 


babies. 

5. Competent personnel to institute appropriate 
neonatal resuscitation should be present at each post- 
date delivery. 
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Pregnancy in the massively obese: Course, outcome, and 
obesity prognosis of the infant 


LAURA E. EDWARDS, M.D. 
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IRENE R. ALTON, M.S., R.D. 
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The obstetric performance and pregnancy outcome in 208 massively obese patients who 
were delivered over an eight-year period were compared with those of nonobese control 
subjects. The incidence of obesity in their infants was also compared. No significant 
increase. in the incidence of urinary tract infection, diabetes, breech presentation, cesarean 
section, forceps delivery, or maternal and infant morbidity was noted in the obese women. 
Significantly increased incidences of hypertensive disorders of pregnancy (p < 0.01), 
gestational diabetes (p < 0.01), inadequate weight gain (p < 0.001), and wound or ., 
episiotomy infection (p < 0.05) were observed in the study group. The mean birth weight of 
the infants of obese women was 209 grams greater than that of the contro! subjects. A 
significantly increased number of the obese patients were delivered of excessive-sized 
infants. Despite this, the incidence of obesity in infants of obese women was not 
significantly increased at birth or six months of age. By 12 months of age, however, these 
infants were significantly more obese than the control infants. (AM. J. OBSTET. GYNECOL. 


131: 479, 1978.) 


ALTHOUGH MOST OBSTETRICIANS seem to intu- 
itively feel that the obese woman is at higher risk for 
developing obstetric complications, little attention has 
been given in the literature to the markedly obese pa- 
tient’s prenatal course, labor and delivery events, and 
ultimate maternal and fetal outcome. 

Several studies have confirmed that the obese woman 
has a higher incidence of obstetric complications. Tracy 
and Miller! In 1969, for example, found that. nearly 
two thirds of the 48 massively obese patients studied 
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developed obstetric complications. These included a 
sevenfold increase in toxemia, fivefold increase in py- 
elonephritis, and tenfold increase in diabetes. Pritch- 
ard and McDoriald? discussed the hazard of marked 
obesity to the pregnant woman and her fetus. In their 
experience, serious complications are more likely to 
develop to obese women, including hypertension, dia- 
betes, aspiration during anesthesia, wound complica- 
tions, and thromboembolism. In a 10 year review of 
maternal mortality rate in Minnesota, 12 per cent of 
the mothers who died had a prepregnancy weight in 


‘excess of 200 pounds compared with 2 per cent in a 


control group. The leading cause of death was pulmo- 
nary embolus. The risk of death from this complication 
was more than doubled when compared with that in 
the nonobese. 

Assessment of obstetric performance in massively 
obese women is hindered by lack of agreement in the 
definition of massive obesity. in pregnancy. Kerr? 
pointed out that much published information is un- 
satisfactory, since little or no differentiation is made 
between prepregnant weight and antenatal weight 
gain. Tracy and Miller! and Sicuranza and Tisdall? re- 
served the term "massively obese" for the gravida 
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Table I. Significant family and past obstetric histc ry 
in massively obese pregnant gauche and 
control subjects 










[we Tw ws 


Family history of 71 34. 1 48 230 «C05 
"diabetes, `. š | ' 
Previous toxemia 19 9.1. 5 2.4 «C02 
‘Previous low birth 9 4.32 29 139 <COl 

weight infant Š i E 


weighing 250 pounds (114 kilograms) or more a any 
time during pregnancy. Freedman and assocates? 
identified the “markedly obese" parturient as one-who 
weighed twice the desirable weight for body frarae at 
delivery and the "grotesquely óbese" 
weighed at least three times her desirable weigat at 
delivery. > 


Assessment of: obstetric complications of tlie mas- 


sively obese has also been hindered by the small aum- 
ber of patients reviewed i in the three series dealing ex- 
clusively with this group. Ed 

A review of prepregnant weights: of patients who de- 
livered at this institution over the past eight yeazs re- 
vealed 238 inassively obese women. The purpose of 
this study was to compare the incidence of perraatal 
complications in massively obese women and -heir 
infants with those in matched nonobese control sub- 
jects. The obesity prognosis for their infants wa also 
compared. 


Material and methods 


All 6, 820 deliveries at St. Paul-Ramsey Hospital 
from.1969 through 1976 were reviewed. Recordswere 
available and complete for 6,535 or 95.8 per cent cf the 
total deliveries. The détermination of "massive obesity" 
for this study was based on prepregnant weight ir- rela- 
tion to height and body frame size. Since obesity is 
generally defined as 20 per cent above standard weight 


for height, a percentage more than doubled, -r 50° 


per cent above standard weight for height (Metr~poli- 
tan Life Insurance tables), was chosen. Prepreznant 
weights obtained by questioning the patient at th- first 
prenatal visit were usually recorded on prenata- rec- 
ords. When. prepregnant weight was not recc-ded, 
outpatient records were searched for verification of 
weights prior to pregnancy. Two hundred thirty eight 
(3.64 per cerit) women were identified as being. mas- 
sively obese. Nine women with twin gestations aad 21 
repeat pregriancies during the study period weze de- 


leted from the study, leaving a population of 20& mas- 


sively obese women. 
Each massively obese patient was matched vith a 


as one "who 
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rionobese control for age, parity, race, and time of de- 
livery. The first patient whose date of delivery was 
closest to that of the study case was selected as a control 
subject. The charts of the study patients and their con- 
trol subjects were reviewed for multiple factors relating 
to family and obstetric history, prenatal course, special 
diagnostic procedures, and intra- and postpartum 
events. The charts of the delivered infants were also 
reviewed for newborn pathology and neonatal course. 
Weight-length data at birth throughout the first year of 
life were also reviewed and plotted on the newly pub- 
lished, National Center for Health Statistics growth 
charts. The seventy-fifth rather than the ninetieth per- 
centile was used to define the incidence of obesity, since 
there is evidence that the risk of developing later obe- 
sity is associated with infant weights exceeding the 
seventy- -fifth percentile." 

.Each of the 208 massively. obese women was paired 
with her respective match for frequency of each com- 
plication or condition in the mother or infant. The hy- 
pothesis that no difference in frequency of complica- 
tions existed between obese and nonobese patients was 
tested with the chi square matched-pairs test of 
significance. The hypothesis that no difference in the 
frequency of infantile obesity between the two groups 
was also tested by means of the chi square test. 


Results - S l l 

The ages of the study group ranged from 15 to-41 
years with a mean age of 24.0; 70.1 per cent were 21 to 
30 years old, 16.3 per cent were 20 years or younger, 
and 13.4 per cent were 31 years or older. ! 

Race. statistics were as follows: 77.4 per cent of the 

patients and their. controls were white; 13.5 per cent 
were black, 5. 8 per cent were Mexican-American, 2.9 
per.cent were native American, and 0.5 per cent be- 
longed to other races. 
. Mean parity of the study patients was 2; 36. 5 per cent 
were primiparás, 48 per cent were multiparas with 
parities 1 to 4, and 15.4 per cent were grand mul- 
tiparas. i 

Significant conditions found in a review of family 
and past obstetric histories aré detailed in Table I. A 
family history of diabetes was present with significantly 
increased frequency in the obese patients. There was 
also a significantly increased incidence of previous tox- 
emia in the multiparous obese patients. Conversely, a 
history of previous low birth weight infants was found 
significantly more often in the nonobese women when 
compared with the obese. 

Selected prenatal intrapartum and postpartum com- 
plications of the massively obese patierits and their con- 
trol subjects are compared in Table II. The obese 
women had a significantly increased incidence of mild 
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pre-eclampsia, hypertensive disorders of pregnancy, 
inadequate weight gain («12 pounds) gestational 
diabetes, and wound or episiotomy infection as com- 
pared with the nonobese women. No significant differ- 
ence in the incidence of excessive weight gain, throm- 
boembolic disease, urinary tract infection, anemia, 
overt diabetes, or abnormal presentations was found. 
There was nó significant difference between the two 
groups in the incidence of forceps delivery, cesarean 
section, ór postpartum hemorrhage, and puerperal 


morbidity 'was not d different in the two 


groups. : 

In àddition, no N difference was found in 
the incidence of varicose veins, vaginitis, (including 
monilial vaginitis), psychiatric problems, premature 
rupture of membranes, or chorioamnionitis between 
the two groups. Pitocin induction or augmentation of 
labor was carried out in 38.5 per cent of the obese 
patients and 22.6 per cent of the nonobese patients. 
This difference was not significant. 

The Apgar scores and newborn pathology i in the in- 

fants of massively obese patients and their control sub- 
jects were compared. Apgar scores of less than 7 at five 
minutes were seen twice as often in obese patients as 
compared with the controls (15 compared with eight). 
However, the difference was not statistically significant. 
There was no significant difference in the incidence of 
prematurity or neonatal morbidity, including intra- 
uterine growth retardation, postmaturity, respiratory 
distress, and sepsis. There were five perinatal deaths in 
the obese group and four in the nonobese group. 
- Infant birth weights in the obese and nonobese 
group are compared in Table III. Excessive-sized in- 
fants, (greater than 4,000 grams) were found in 20.6 
per cent of the obese patients compared with 5.3 per 
cent of the nonobese. This was ‘highly significant 
(p < 0.001). The obese women who were delivered of 
excessive-sized infants gained an average of 19.1 
pounds (range, —31 to +55) while the control subjects 
who had excessive-sized infants gained an average of 
36.4 pounds (range, +20 to +59). 

The infarits of the massively obese women were an 
average of 209 grams heavier than those of the control 
subjects. When infants of obese women and the control 
subjects with inadequate prenatal weight gain were 
compared, an even greater disparity of birth weights 
was noted. Infants of obese women who gained less 
than 12 pounds had an average birth weight of 3,302 
grams, while those of nonobese women with inade- 
quate weight gain had an average birth weight of 2,875 
grams. Low birth weight in infants (less than 2,500 
grams) occurred twice as often in the nonobese (20 
patients as compared with 10 in the obese). This was 
not, however, statistically significant. | 
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Table II. Prenatal, intrapartum, and postpartum 
complications of obese patients and 
control subjects 









Obese 





: Nonobese 






Complications ° 


| Hypertensive disorders ` 47 29.6 21 10.0 «0.01 


of pregnancy l . 
Mild pre-eclampsia 29 14.0 12 58 «0.05 
Inadequate weight gain 65 312 9 43 <0.001 
Excessive weight gain l1 52 15 72  NS* 
Thromboembolic disease 2 09 2 09 NS 
Urinary tráct infection 21 10.1 22 10.66 NS 
Anemia 10 48 15 4.2 NS 
Diabetes l 

' Overt 4 19 0 00 NS 

Gestational 22 106 6 2.8 «001 
Abnormal presentation 

OP | | 12 58 11 53 NS 

Breech 5 24 4 19 NS 
Forceps delivery 21 10.0 26 125 NS 
Cesarean section 23 11.0 18 86 NS 
Cervical laceration 7 34 7 34 NS 
Postpartum hemorrhage 49 20.1 36 17.3 NS 
Puerperal morbidity 9 43 11 53 NS 


Wound/episiotomy infec- 9 43 ‘1 05 «0.05 
tion - l 


. *NS in this and subsequent analyses = not significant. 


Table III. Infant birth weights i in obese patients 
arid control ee 


>4,000Gm. 43 20.6% 10 539 










«0.001 
<2,500Gm. 10 48% 20 9.6% .NS 


Average 208: 8459 grams .208 $3250grams «0.005 
weight 


Table IV summarizes the results of weight, length, : 
and weight-length comparisons of infants of obese 
women and their controls at birth and six and 12 
months of age. Despite the increased incidence of ex- 
cessive size in the study group at birth, these infants 


, were not significantly more obese (length correlated 


with weightat or above the seventy-fifth percentile) at 
birth or six months of age. At 12 months of age, how- 
ever, the infants of obese women were significantly 
more obese than their controls (47.1 per cent com: 


- pared with 22 per cent). This is highly aaa 


(p< 0.02): 


Comment 

Rates of selected obstetric complications were com- 
pared with those found by other authors (Table V). All 
authors have found a two- to fourfold increased inci- 
dence of hypertensive disorders in obese gravidas 


, when compared with control populations, In studies 
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Table IV. Infant weight, length, and weight-leng h data at birth and six and 12 months 


(per cent above the 75th percentile) 


Study grouf. 
Weight 44, 32.5 
Length 45 30.0 
Weight-length . — 8.6 36.1 


*p « 0.02. 


i Control group 
35.8 38.0 30.7 l 27.0 
33.9 46.4 . 89.7 l 26.0 
47.1* 1i 21.7 99 Q* 


Table V. Incidence of obstetric complications in obese patients: Comparison of six studies 













Odell and Men- 







; gert,” 1945 Petry,? 195c. 
Complication (641 patients) ' (400 patient) 
Hypertensive dis- 31.4 35.5 (9.0)* 
orders 
Poor weight gain/ — . — — 
loss 
Diabetes (overt and — — 
gestational) 
Postpartum 7.1 0.8 (1.0) 
hemorrhage 2 
Urinary tract in- — — 
féction | 
Breech  . |^. 5.5 4.6 (4.3) 
Cesarean sections 1.2 1.5 (1.3) 

‘Operative delivery 11.08 31.1 (40.9) 

' Méan birth weight 3,580 .3,807 (3,3€3) 
Low birth weight 3.6 2.7 (7.5) 
Excessive-sized 22.6 36.7 (12.77 

infants - 


*Incidence in control subjects indicated in parenth ses. 
fTen fold increase. ` | 

iFive fold increase. 

$Two fold increase. 


dealing exclusively with the massively obese, rates 
range from 41.7 to 66 per cent. Our experierce also 


showed significantly increased rates of hypeztensive ` 


disorders in pregnancy complicated by massive »besity. 
A significant difference was found in the incidence of 
overt and gestational diabetes (12.5 per cent of the 
study patients compared with 2.8 per cent in ccntrols). 
Other authors have found up to a tenfold increase in 
diabetes.! ; | 
Increased rates of postpartum hemorrhage =nd uri- 
nary tract infection found by some authors” ? vere not 
seen in this study. Freedman and associates? reported 


that nearly 20 per cent of 56 markedly obese and ` 


grotesquely obese patients studied had breech presen- 
tations. Tracy! in his study group of 48 massively obese 
patients found an 8.7 per cent incidence o- breech 
presentation compared with the expected incilence of 
3.5 -per cent. We, hówever, as most other authors, 
found no difference in the incidence of breeck presen- 
tations. m mE 


160(70) sal = 

















Roopnarienesingh Tracy and Freedman Present 
and Pathak, 1970 Miller, 1969 | etal,’ 1972 study, 1977 
(100 patients) (48 patients) (56 patients) (208 patients) 
41.0 (13.0) 41.7 66.0. 29.6 (10.0) 
- - =e 31.2 (4.3) 
4.0 (0) : 10.41 17.9 12.5 (2.8) 
15.0 (7.0) 2.0 == . 90.1 (17.3) 
5.0 (2.0) ipai å m 10.1 (10.6) 
A x 8.3 19.9 2.4 (1.9) 
17.0 (4.0). - 6.2 14.3 11.0 (8.6) 
19.0 (8.0) 35.4 is 21.0 (211) | 
s 4,025 3,532 3,459 (3,250) 
8.0 (19.0) a = 4.8 (9.6) 
90.6 (5.3) 


In agreement with most other studies," ? no sig- 
nificant increase in cesarean sections or operative for- 
ceps delivery was noted in our study group when com- 
pared with the control subjects. Roopnariensingh and 
Pathak® however, noted a fourfold increased cesarean 
section rate in obese patients. 

Wound or episiotomy infection occurred significant- 
ly more often in the massively obese patients. Others® 8 
have also found increased wound problems. However, 
in agreement with Freedman and associates? and 
Sicuranza and Tisdall®, we feel that the reluctance to 
deliver massively obese patients by cesarean section is 
unjustified. We found no significant difference in eri- 
dometritis or puerperal morbidity. In the massively 
obese, as in the nonobese, cesarean section should be 
carried out without procrastination if definite guide- 
lines for progress in labor.are not met. 

Although others? have found increased maternal 
mortality rates in obese women, there were no mater- 
nal deaths in this series. 
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We found a highly significant incidence of inade- 

quate weight gain in the obese patients (31.2 per cent 
compared with 4.3 per cent in the control subjects). 
This is in agreement with the findings of Fisher and 
Frey who reported an eightfold increase in inade- 
quate weight gain over control subjects. 
. Inagreement with other authors, we found the i inci- 
dence of low birth weight infants to be approximately 
half in obese parturients when compared with control 
subjects. Excessive size in infants occurred with approx- 
‘imately twice the frequency. These findings were 
somewhat unexpected since hypertensive disorders 
and inadequate weight gain (both of which were in- 
' creased in our series) are associated with lower birth 
weight infants. 

Many studies reinforce the observation that big 
mothers have big babies. The correlation between pre- 
pregnant weight and weight gain during pregnancy is 
best described by Eastman and Jackson," who state that 
prepregnant weight and weight gain act independently 
and additively on the birth weight of the infant. Thus, 
women with prepregnant weights greater than 160 
pounds who gain more than 30 pounds during preg- 
nancy are the least likely to have low birth weight in- 
fants. Increased prepregnancy weights lessens the im- 
pact of prenatal weight gain on the birth weight of the 
infant. The greatest prepregnant weights are therefore 
associated with the lowest incidence of low birth weight 
infants. 

One might conclude that minimal gain or weight loss 
during pregnancy is of less concern in massively obese 
women than in their nonobese counterparts. However, 
the caloric cost of pregnancy (80,000 kilocalories) is 
equivalent to a weight gain of 20 to 25 pounds. Weight 
loss or failure to gain weight implies catabolism of ma- 
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ternal tissue. The woman is thus at risk for developing 
‘ketosis which may result in impaired neurologic devel- 


. opment of the fetus.” The goal of weight management 


in the massively obese patient should be the prevention * 
of excess fat cell acgammulation in the mother and 


, fetus, while promoting the most favorable outcome of 


both. This can be accomplished with a weight gain of 
approximately 20 pounds, gained throughout preg- 


. nancy at the usual rate. 


Unexpectedly, infants of massively obese women in 
our series were proportionately larger but not obese at 
birth or six months of age, despite higher birth weights, 
but they did become obese at 12 months of age. Early 
obesity is recognized as a predictive factor for develop- 


. ing obesity in later life.? The familial trend of obesity 


.has been well documented,!* !? The obese woman, 
however, may not be genetically determined to have an 
- obese infant. Instead, her infant may be at a higher risk 
for developing obesity as a result of overnutrition and 
inappropriate feeding patterns. 

Although the incidence of perinatal complications 
“was not as great in our study as other authors have 
found, the management of massively obese pregnant 
women still presents a challenge. Successful pregnancy 
outcome can be achieved in such patients with appro- 
„priate obstetric management. The delayed onset of 
obesity in their infants indicate that an improved obe- 
-sity prognosis may be achievable through preventative 
nutrition counseling and careful monitoring of iod 
length status. 


We wish to express thanks to Nancy Peterson, B. A., 
and Larry Bilek, M.P.H., for their assistance in data 
collection and statistical analysis. 
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Plasma prostaglandin metabolites in human labor 


RICHARD LACKRITZ, M.D. 
DAN TULCHINSKY, M.D. 
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LAWRENCE LEVINE, Pu.D. 
Boston and Waltham, Massachusetts 


To elucidate the role of prostaglandins in initi&ing uterine contractions we studied the 
concentrations of 13,14-dihydro-15-keto-PGE; (PGE,-M) and 13,14-dihydro-15-keto-PGF,,, 
(PGF,,-M) in peripheral plasma of pregnant patients. The concentrations of PGE,-M and 
PGF,,-M in pregnant patients at term not in labor were not significantly different from those 
at midpregnancy. Induction of labor at term p egnancy caused a significant rise of both 
PGE,-M and PGF;,-M. During.spontaneous Ebor there were no significant 
minute-to-minute fluctuations of plasma PGE.-M and PGF;,-M and their concentrations 
were not different from those at oxytocin-induzed labor. Initiation of uterine contractions and 
abortion at midpregnancy ty the intra-amniotz infusion of hypertonic saline was not 
associated with any change in PGE;-M concentration and a rise in PGF,,-M was noted in 
only one of five patients. The vaginal administration of PGE, and the intra-amniotic infusion. 
of PGF,,, were associated in each case with a significant rise of both prostaglandin 
metabolites. It is concluded that the rise of peostaglandin metabolites in peripheral plasma 
is secondary to the initiation of uterine contrections at term pregnancy. Such a rise is not 
usually observed after the initiation of uterine contractions by hypertonic saline at 


midpregnancy. (AM. J. OBSTET. GYNECOL. 131: 484, 1978.) 


PRO STAGLANDINS (PG's) are potent stimulators of 
the myometrium and as such have been used o induce 
uterine contractions in the woman both at nidpreg- 
nancy and at term.! Their role in initiating uterine con- 
tractions of the normal pregnant uterus is les clear. A 
rise in plasma PG's has been shown to precede labor in 
some? but not all animal species,? and prosiaglandin 


inhibitors have been shown capable of prolonging . 


pregnancy but not of preventing labor. ?receding 
labor in the woman a rise of PGE, and PGF., concen- 
trations has been reported in amniotic fluid? put not in 
peripheral blood..® 

There are several problems inherent in t3e investi- 
gations of the role that prostaglandins mzy play in 


human labor. First, prostaglandins are considered in-. 
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tracellular hormones’ and as such their measurements 
in biologic fluid may not represent their intracellular 
concentrations. Second, in blood they are rapidly 
metabolized? or actively synthesized.? In this regard it 
may be preferable to measure the plasma concen- 
trations of the PG metabolites, since they have a longer 
half-life than the primary PG's? and they are not pro- 
duced by blood components.? The 13,14-dihydro-15- 
keto compounds of PGE, and PGF, are the most pre- 
valent metabolites of PGE, and PGF,,, yet information 
on their concentrations in human pregnancy is scant. 
Green and associates," who studied the plasma concen- 
trations of PGF metabolite (PGFz«-M) prior to par- 
turition, found after studying a small number of pa- 
tients no change prior to labor and a significant al- 
though variable rise after labor was begun.'® Elevated 
plasma PGF;,-M concentrations have also been re- 
ported following the intra-amniotic instillation of 
PGF: No reports of PGE, metabolite (PGE,-M) 
concentration in pregnancy are available. 

The purpose of this study was to elucidate the 
possible role of prostaglandins in human labor, by 
investigating the concentrations of PGE*£M and 
PGF,,-M in normal pregnancy at term and following 


the induction of uterine contractions at midpregnancy. 
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Fig. 1. The plasma concentrations of PGE;-M in four patients 
whose labor was induced by oxytocin infusion. Induction was 
begun 6 hours prior to delivery in three patients (hour —6) 
and 5 hours prior to delivery in one patient (hour —5). The 
dotted line (M) marks the mean plasma concentration. 


Material and methods 


Subjects. The first group of patients consisted of 
three normal, healthy women at term pregnancy in ac- 
tive spontaneous labor, dilated 6 to 7 cm., contracting 
every 4 minutes. Antecubital vein blood was drawn 
every minute for 7 minutes. 

The second group consisted of four primiparous pa- 
tients admitted for elective induction of labor. All four 
patients had amniotomy followed by oxytocin infusion, 
which was continued throughout labor. An 8 ml. sam- 
ple of peripheral blood was drawn prior to amniotomy 
and again every hour until delivery. 

The third group consisted of five normal, healthy 
patients, at 16 to 20 weeks of pregnancy, requesting 
abortion. An 8 ml. sample of peripheral blood was 


drawn prior to the intra-amniotic instillation of 200 ml. ° 


of 20 per cent saline and every 2 hours afterward until 
passage of the fetus. 

The fourth group consisted of five normal, healthy 
patients, at 16 to 30 weeks of gestation, with in- 
trauterine fetal death, admitted for uterine evacuation 
via the vaginal administration of prostaglandin E ; sup- 
positories. The first suppository (20 mg.) was placed in 
the vaginal fornix; 2 hours later a second suppository 
was placed. All subsequent vaginal suppositories were 
placed at 3 hour intervals until delivery. An 8 ml. sam- 
ple of peripheral blood was drawn prior to placement 
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Fig. 2. The plasma concentrations of PGF54-M in four patients 
whose labor was induced by oxytocin infusion. Induction was 
begun 6 hours prior to delivery in three patients (hour —6) 
and 5 hours prior to delivery in one patient (hour —5). The 
dotted line (M) marks the mean plasma concentration. 


Table I. Minute-to-minute variation of plasma 
PGE.-M and PGF;,-M concentrations during 
active labor 









Prostaglandin Consecutive minutes 


metabolites 


(pg. ml.) 
l PGE-M 400 350 370 350 300 300 350 
PGF,-M 265 300 265 260 235 260 260 


2 — PGE-M 29 18 13 14 18 13 16 
PGF,-M 42 33 30 28 32 39 38 


3 PGE-M 39 32 52 52 60 56 48 
PGFoo-M 48 42 60 46 68 66 


* Peak uterine contractions. 


of the first suppository and every hour until passage of 
the fetus. 

The fifth group consisted of seven normal, healthy 
patients, at 16 to 20 weeks of pregnancy, in whom 
abortion was induced by the intra-amniotic infusion of 
40 mg. of prostaglandin F,4 An 8 ml. sample of 
peripheral blood was drawn prior to intra-amniotic in- 
fusion and once again at 1 hour after infusion. 

All blood samples were drawn through an indwelling 
superfidal venous catheter and were collected into 
lightly heparinized test tubes. They were centrifuged 
within | hour after collection. All plasma samples were 
frozen and assayed within 2 weeks of collection. 

Hormone measurements. The plasma concentrations 
of 13,14-dihydro-15-keto-prostaglandin E; (PGE.-M) 
and 13,14-dihydro-15-keto - prostaglandin Fee (PGF xe 
M) were measured by radioimmunoassay." Briefly, 
rabbit antiserum was raised against each PG-metabolite 
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Table II. The plasma concentrations of PGE;-M end PGF,,-M in five patients who received intra-amniotic 


infusion of hypertonic saline 





Prostaglandin 
Pt. metabolites 
no. (pg. /ml.) 
I PGE;M 40 e 
, PGFs4-M 108 E 36 33 
2 PGE-M 19 17 i4 40 
PGF;4-M «20 «20 «20 «20 
3 PGE-M . 90 27 30 30 
PGF;4-M <20 <20 <20 <20 
4 PGE,M 10 16 40 19 
PGF- M 40 16 28 <20 
5 PGE- M 14 24 26 10 
PGFog-M <20 <20 <20 28 
Mean PGE-M 22.6 20.6 32.8 29.6 
PGF- M 41.6 24.8 24.8 24.2 


Hours prior to abortion 
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19 
E: = T Es 15 ,«90 
22 15 22 63 '68 40 
«20 «20 «20 «20 «20 «20 
30 36 | 43 27 46 29 
«930 ' «20 «20 «20 «20 «20 
13 10 10 » 13 10 25 
26 - «20 «20 «20 38 «20 
30 . 27 19 "40 40 40 
26 . 20 «20 «20 <20 <20 
32.6 23.4. 91:9 38.4 35.0 30.6 
25.2 20.0 20.4 20.4 21.6 «920.0 


* Preinfusion levels. For the calculations, levels of <&) were considered as 20. 


Table III. The plasma concentrations of PGE,-M. and 
PGF;,-M 1 hour following the intra-amniotic 
infusion of 40 mg. of PGFza 


PGE,M PGF xM PGEM/ 
Pt. no. (pg. ml.) (pg. Imi.) PGF,-M 
l 82 570 0.H 
2 94 526 0.PB 
3 154 340 0. F3. 
4 . 154 790 0.9 
5 420 2,200 0.20 
6 400 2,100 0.20 
7 320 1,300 0.25 
Mean + S.E. 232: 55 1,188 + 266 0.19 = 0.01 


by immunizing rabbits with PGF;,-M and PGE.M 
coupled to human serum albumin. The antibody to 

PGFoq-M recognized the C-15 group, the reduced 
.. 18,14 double bond, the C-9 and C-11 hydroxyl groups. 
A cross-reaction of less than 1 per cent with PG3E-M 
and 2 per cent with 15-keto-PGF,, was achieved. The 
-antibody to PGE.-M recognized the 15-keto groap, the 
saturated 13,14 bond, the 9-keto and 11-hydroxyl 
groups. The cross-reacuion with PGF;,-M wa. 5 per 
cent and that with 15-keto-PGE, was 7 per cent. All 
assays were performed on unextracted plasma. When 
known amounts of labeled prostaglandins were assayed 
recoveries always approximated -100 per cert. The 
lower limit of sensitivity of these assays was 10 pg. per. 
milliliter and the between assay coefficient of variation 
was less than 10 per cent. Analysis of data w.s done 
with Student's t test. 


Results 


' Minute-to-minute variations during sporsianeous 
active labor. The plasma concentrations of 2GE;M 


] 


and PGF,,-M were high in one patient and remained 
relatively low in two patients (Table I). In two patients 
the PGF;,-M was consistently higher than PGE +M and 
in a third patient the reverse was true. In each patient 
only minor changes in the concentrations of PGE,M 
and PGF;,-M were noted. The mean minute-to-minute 
changes in PGE 4M and PGF,,-M concentrations were 
14.3 + 8.4(S.E.] per cent for both prostaglandin me- 
tabolites, and in each patient the differences between 
the highest anc lowest levels of PGE,-M and PGF,,-M 
were less than twofold. The concentrations of PGE.-M 
and PGFE;,-M at peak uterine contractions were not 
different from those following or preceding the con- 
tractions. 

Induction of labor with oxytocin. One hour after 
artificial rupture of membranes and after oxytocin in- 
duction was initiated all patients had established a pat- 
tern of uterine contractions. .It should be noted that 
preinduction levels of these prostaglandin metabolites 
were not different from levels seen in patients at mid- 
pregnancy (p > 0.05). One hour after inductión was 
begun all four patients had a significant rise of PGE.-M 
but only one had a significant rise of her PCF;4-M con- 
centrations (Figs. ] and 2). The maximal mean PGE >M 
and PGF;,-M concentrations were reached at 2 and 3 
hours after initiation of labor, respectively. 

In each individual patient no consistent pattern of 
PGE;-M and PGFaa-M was observed. Two patients had 
a continuous rise and two showed a fall.of their 
PGE;-M and PGF,,-M concentrations toward delivery. 
There was no correlation between PGE,-M and 
PGFoo-M concentration and cervical dilatation or 
strength of uterine contractions. The pattern of 
PGE;-M concentrations did.not always parallel that of 
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—22 —24 —26 —28 —30 
22 22* 
«20 
68 32 32 19% 
<20 <20 <20 «20* 
36 19 . 99 40 60* 
«20 «20 <20 <20 <20* 
il i4 26 19 14* 
<20 «20 «20 «20 «20* 
46* 
«20* 
36.6 21.8 25.7 26.0 37.0* 
<?0.0 <20.0 «20.0 «20.0 <20.0* 


the PGFeg-M. The mean PGE ;-M/PGF;,-M ratios at 5, 

3, and 1 hour prior to delivery were 0.9, 0.9, and 0.5, 

respectively, and were not significantly different from 

each other (p > 0.05). The mean PGE;-M and PGF,,-M 
of patients in spontaneous labor at 6 to 7 cm: dilatation 

were not different from those of patients with elective 

induction. 

= Saline abortions. The plasma concentrations of 
PGE;-M and PGF4,-M are shown in Table II. Prior to 

infusion the concentration of PGE;-M ranged between 

14 and 60 pg. per milliliter (32 + 9 [mean + S.E.] pg. 

per milliliter). Following infusion there was no rise of 
PGE;-M concentrations and plasma concentrations 

remained at 10 to 60 pg. per milliliter. The mean PGE, 
concentration at the end of labor of 22.6 + 5.3 (S.E.) 

pg. per milliliter was not statistically different from that 

prior to the infusion (p > 0.05). PGF;,-M levels of all 

five patients were undetectable prior to infusion («20 

pg. per milliliter). Following infusion they remained 

unchanged in four patients and rose Aeman 2 in 

one patient (p « 0.05). 

Vaginal prostaglandin E, administration. The plas- 
ma concentrations of PGE2-M and PGF,,-M following 
administration of vaginal PGE, are shown in Figs. 3 
and 4, respectively. Pretreatment levels of PGE.-M (not 
shown in figures) ranged from 25 to 52 pg. per millili- 
ter and those of PGF;,-M were less than 100 pg. per 
milliliter. Absorption of the prostaglandins from the 
vagina was rapid. Three hours after insertion of the 
first suppository and | hour after insertion of the sec- 
ond, all patients had PGE ;-M concentrations which ex- 
ceeded 1 ng. per milliliter. The PGE;-M continued to 
increase, reaching maximal levels of 10 to 30 ng. per 
milliliter at 2 to 9 hours prior to delivery. The rise of 


Plasma prostaglandin metabolites in labor 487 


PGF,,-M concentrations paralleled that of the PGE2-M. 
However, maximal PGF4,-M concentrations were con- 
sistently under 2 ng. per milliliter. The ratios of 
PGE;-M/PGF;,-M in individual patients ranged from 
1.2 to 23.0. 

Intra-amniotic PGFs, infusion. All patients had un- 
detectable levels of plasnfa PGE;-M and PGFa,-M («90 
pg. per milliliter) prior to the i intrg-amniotic infusion of 
40 mg. of PGF;,. However, l hour after the intra- 
amniotic injection all patients had PGFza-M concen- 
trations of òver 500 pg. per milliliter (Table III). Three 
patients had concentrations over 1 ng. per milliliter 
and the mean for the group was 1,188 + 266 pg.-per 
milliliter. Concentrations of PGE3-M rose to a mean 
level of 232 + 55 (S.E.) pg. per milliliter, with three 
patients having concentrations over 300 pg. per millili- 
ter. The PGE x M/ PGF pa-M ratio 1 hour after infusion 
varied among patients. from 0.14 to 0.25. 


Comment 


Induction of labor at term pregnancy is associated 
with a rise in plasma PGE, and PGF concentrations. 
In our study, preinduction levels of PGE -M and 
PGFoe-M which were not significantly different from 
those observed at midpregnancy increased after labor 
was initiated, but the rise of PGE,-M appeared to pre- 
cede that of PGF;,-M. After the initial increase of both 
PGE M and PGF,4-M the pattern of the two prosta- 
glandin metabolites varied from one patient to an- 
other, with some patients showing increase and some 
showing decrease in prostaglandin metabolite concen- 
trations as labor progressed. The concentrations of 
PGE;-M and PGF;,-M did not appear to be related to 
the degree of cervical dilatation, tó the strength or tim- 
ing of uterine contractions, or to whether the labor was 
spontaneous or induced. 

Uterine contractions at midpregnancy are not always 
associated with increased prostaglandin metabolite 
concentrations. In our study, uterine contractions and 
abortion following intra-amniotic infusion of hyper- 
tonic saline were associated with no rise of PGE zM and 
only an occasional rise of PGF;4-M. These findings do 
not mitigate against the possibility that prostaglandins 
are important mediators of uterine contractions at 
midpregnancy. It may well be that at midpregnancy the 
amounts of uterine prostaglandin which are released 
into the circulation are too small to be detected. It is 
also possible that uterine contractions caused by hyper- 
tonic saline are of a different nature than those caused 
by oxytocin induction. It should also be pointed out 
that prostaglandin antagonists such as aspirin, when 
administered to patients undergoing intra-amniotic 
hypertonic saline infusion, have been capable of pro- 
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Fig. 3. The plasma concentration of PGE;-M in four patients 


following the administration of vaginal prostaglandin E» Sip- 


positories. Vaginal ; administration of PGE, was begun 13 
hours prior to delivery i in two patients (hour —13) and 8 hcars 
prior to delivery in two patients (hour —8): D denotes delivery 
time. : 


longing infusion-to-abortion time. This has been u ed 
as evidence for modulating effects of prostaglandinson 
uterine contractions. It has not been established, he-w- 
ever, that these drugs act only as specific prostaglandin 
antagonists and that they act any at the uterine level 
and not in other sites. ; 

. Prostaglandins administered to patients at eine: 
nancy, either vaginally or intra-amniotically, are rap- 
idly. absorbed into the blood circulation. This is in 
agreement with previous studies. u In our study, -he 
concentrations of PGE >M observed following the ~Ja- 
ginal administration of PGE; were several hundredfald 
higher than those observed in patients in spontanec-us 
labor atterm, and those of PGF;,-M were some tenfold 
higher than those of patients at term pregnancy. The 
findings that patients who received vaginal PGE, ha a 
rise also of PGF3-M and those who received intza- 
amniotic PGFs, had.a rise of their plasma PGE M ce-n- 


=~ 


centration are of interest. This rise does not necessazily 


+ 
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Fig. 4. The plasma concentration of PGF,5-M in four patients 


l following the administration of vaginal prostaglandin E sup- 


positories. ‘Vaginal administration of PGE. was begun 13 
hours prior to delivery in two patients (hour — 13) and 8 hours 
prior to delivery i in two patients (hour ~8). D denotes delivery 
time. 


indicate’ uterine production of these compounds, but 
rather may be due to peripheral conversion of one 
metabolite to the other, which can take place in the 
lung, uterus, or other organ systems.'?7'? It should be 
noted .that the interference of one metabolite in the. 
assay system used for measurement of the other 
metabolite could not account for the magnitude of the 
rise observed. : 

It should bé pointed out that our results of PGF5,-M 
concentrations in plasma i in term pregnant patients not 
in labor‘are lower than those reported by Green and 
associates,? who used gas-liquid chromatography and 
mass spectroscopy. Our results for term pregnant pa- 
tients in labor dre also lower than those reported. by 
Haning and associates, who used radioimmunoassay. 
The reason for these discrepancies i is not clear. No re- 
ports of PGE-M concentrations in pregnancy are 
available to compare with our results. 

It remains unclear what role prostaglandins play in 
human labor. In amniotic fluid a rise in PGF;, and 
PGE, has been described to begin several weeks prior 
to labor,® whereas maternal plasma PG Fẹ remains very 
low. The plasma concentrations of the prostaglandin 
metabolites do not therefore follow the pattern seen in 
amniotic fluid. 
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Free amino acids in plasma throughout pregnancy | 


DONALD M. SCHOENGOLD, PH.D 
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Wilmington, Delaware 


Plasma amino acid analyses on 27 amino acids in serial samples from 15 pregnancies in 
14 patients are reported. Variations of amino acid Evels with gestational age are reported 
both for absolute amino acid levels and for levels rormalized to total amino acids, with a 

t test used to determine which amino acids vary si Inificantly. The extent to which individual 
results differ from the means is indicated. Correlatin and regression analyses were done 
for each amino acid vs. every other amino acid an] for each amino acid vs. gestational 
age. Significant differences were found i in amino a id results for plasma from an individual 
in whom pregnancy resulted in spontaneous aborton. (AM. J. aa GYNECOL. 131: 490, 


1978.) 


NUMEROUS STUDIES have been made on free am mno 
acid levels in maternal plasma and amniotic fluid. ^ 
The results show that amniotic amino acid levels refSct 
the biochemical status of the fetus. Since amino aads 
do cross the placental barrier,’ these amino acids of 
etal origin can affect total plasma amino acid level in 
the mother. Two reports have been published that-re- 
late amniotic fluid amino acid levels to fetal inborn er- 
rors of amino acid metabolism." ” In one, it was de m- 
onstrated that phenylketonuria correlated with det=ct- 
able increased phenylalanine levels in the amniotic 
fluid." In the second, it was observed that a fetus vith 
maple syrup urine disease existed in an amniotic fuid 
found to contain a normal amino acid pattern.” 

Most of the maternal plasma amino acid data vere 
obtained from samples taken at time of delivery? 9 ^ ® 
or from pregnancies terminated by elective a sor- 


tion.» * * 1? In many of these studies, only a single - 


sample per individual was examined; the data ir no 
way reflect temporal sequential variations in any indi- 
vidual (or group of) amino acid(s) which may occur at 
any given time during the pregnancy. Further, indi- 
vidual amino acid levels in plasma at the time of dsliv- 
ery may bear no relationship to amino acid levels zt an 
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earlier period when questions about the prognosis of 


the fetus might be raised. 


Serial longitudinal data from individual patents, 
therefore, should be more useful. In a study by Arm- 
strong and Yates? one woman was followed throughout 
pregnancy with analyses done on 23 amino acids from 
fasting plasma samples taken at four- to eight-week 
intervals during pregnancy. Dawson and McGanity! 
have reported on 14 amino acids in nonfasting pooled 
plasma ‘samples taken from pregnant teenagers. Hyt- 
ten and Cheyne? report data on 18 amino acids in non- 
fasting plasma samplés from 10 women grouped into 
three gestational categories: up to 20 weeks, 20 to 29. 
weeks, and 30 weeks and over. Both Armstrong and 
Yates? and Hytten and Cheyne? reported postpartum 
data. While all three studies report interesting data, 
none was of sufficient magnitude as to permit definitive 
conclusions. Clearly, additional work is needed before 
clear-cut conclusions may be drawn. 

Although amniotic fluid obviously is a better. indi- 
cator of fetal condition than maternal plasma,.am- 
niocentesis involves some risk to both fetus and 
mother; and therefore, the procedure usually is not 
done unless there is a significant question about fetal 
status or unless there is some evidence of fetal distress. 
On the other hand, maternal plasma is more readily 
accessible with essentially no risk to mother or fetus; so 
we hypothesized that appropriately performed amino 
acid analyses of maternal plasma could be of prognostic 
and diagnostic value. 

Data from plasma amino acid analysis on 27 amino 
acids in serial samples from 14 individuals representing 
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Table I. Plasma amino add levels 





Pregnant 1 st trimester 
(I) (N = 97) (Ia) (N = 23) 
Amino acid 
(umoles/100 ml.) 








2nd trimester 
(Ib) (N = 45) 


Im 


Taurine (Tau) 5.25 3.77 6.96 5.97 5.06 
Urea 338 135 318 126 350 

Hydroxyproline(Hyp) 1.12 047 109 041 LII 
Aspartic acid (Asp) 0.67 0.43 0.72 0.45 0.65 
Threonine (Thr) 15.14 5.11 11.95 3.97 14.83 
Serine (Ser) 7.46 2.00 8.57 2.67 7.28 
Asparagine (Asn) 5.26 1.43 4.48 1.27 5.49 
Glutamine (Gln) 38.95 9.12 42.03 11.27 37.21 
Proline (Pro) 12.81 448 13.61 4.91 12.88 
Glutamic acid (Glu) 3.96 2.46 3.82 2.09 4.11 
Citrulline (Cit) 2.05 0.85 2.06 0.68 2.17 
Glycine (Gly) 14.02 3.81 15.95 5.03 13.72 
Alanine (Ala) 32.78 9.78 30.03 8.56 32.58 
a-Amino-n-butyric acid - 1.38 0.46 1.56 0.47 1,33 
Valine (Val) 15.13 441 17.44 4.60 14.85 
Cystine (Cys) 3.07 0.96 3.40 128 3.95 
Methionine (Met) 2.11 0.56 2.25 0.60 . 2.13 
Isoleucine (Ile) 4.067 1.64 5.28 1.85, 4.59 
Leucine (Leu) 8.67 2.96 10.64 3.61 ` 8.42 
Tyrosine (Tyr) 461 1.51 551 192 4.48 
Phenylalanine (Phe) 4.98 1.12 5.58 1.41 4,94 
Ethanolamine 0.91 0.59 080 0.28 1.02 
Ornithine (Orn) 3.05 105 3.79 1.47 2.87 
Lysine (Lys) . 17.31 | 4.64 19.08 5.69 17.05 
Histidine (His) 8.34 1.56 826 2.38 8.30 
Tryptophan (Trp) 5.64 184 5.31 1.61 6.05 
Arginine (Arg) 5.20 1.79 610 2.00 -529 

BR 


15 pregnancies are reported. In addition to following 
the overall pattern trends of amino acid levels, the in- 
traindividual variations of amino acid values were stud- 
ied to determine how closely the levels for a single sub- 
ject followed the trends for the grouped data. Correla- 
tion and regression analyses of each amino acid vs. 
every other amino acid were done to determine which 
pairs were significantly related. Similar analyses were 
also done for amino acid levels vs. gestational age. This 
study accurately defines normal baseline data for mat- 
ernal plasma levels and makes possible meaningful 
comparisons using data from abnormal pregnancies. 


Materials and methods 


All test subjects were healthy, well-nourished women 


between 23 and 38 years of age. Their pregnancy 


weight gain ranged from 20 to 34 pounds. The hemo- 
globins and hematocrits for all patients were within the 
normal limits. The birth weights of the infants fell be- 
tween 6 pounds, 6 ounces, and 9 pounds, 3 ounces. Of 
the 15 pregnancies, 14 progressed without difficulties 
and resulted in the birth of a healthy child. One preg- 
nancy resulted in a spontaneous abortion. 

After an oyernight fast blood was collected from the 
antecubital.vein into a heparinized Vacutainer tube. 
Plasma was. separated by centrifugation in an Adams 
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3rd trimester 
(Ic) (N = 29) 









Nonpregnant 


: Postpartum 
(1I) (N — 7) -| (II) (N = 19) 


3.59 - 417 1.77. 5.98 : 223 9.93 4.57 
120 337 163 475 132 618 930 
0.57 1.16 040 .1.36 e 122 153 0.37 
048 O65 0.31 0.69 0.22 0.58 0.22 
454 1815 5.19 14.01 . 5.66 14.67 4.85 
156 695 1.72 1033. 5.02 11.36 2,74 
134 5.22 165 7.01. 1.14 5.82 1.89 
8.48 39.22 7.81 5031 10.67 53.29 8.94 
4.7] 12.04 3.64. 16.18 4.57 19.68 7.60 
291: 382 198 438 2.14 441. 2.26 
1.09 184 061 282 .036 3.57 0.91 
3.31 12.92 2.83 33.89 -13.15 25.44 7.96 
7.48 35.28 13.07 42.16 : 13.85 38.38 10.39 
0.50 1.32 0.36 | 161 0.54 2.12 0.71 
3.85 13.72 449 21.96 4.80 20.05 5.22 
0.77 283 0.86 444 069 4.48 0.89 
0.56 1.98 0.50 2.50 065 2.38 0.55 
1.49 4,32 163 498 2.08 571 1.79 
2.62 7.51 2.09 10.73 3.44 11.40 2:75 
1.27 4.11 1.931 . 6.46 . 1.96 6.78 1.52 
0.88 4.56 1.0 6.76 249 5.66 0.89 
0.77 0.82 037 0.82 029 “113 0.63 
0.79 2.73 0.71 699 2.72 545 145 
4.99 1630 4.07 24.24 6.03 19.06 3.87 
113 847 1.35 863 117 813 1.92 
1.95 5.19 1.57.3 4.91 1.97 669 2.68 
1.70 4386 139° 829 213 9.00 2.34 


Micro-hematocrit Centrifuge* at 13,500 r.p.m. for six 
minutes, ‘It was stored immediately at -68° C. until the 
analysis could be performed. 

Prior to amino acid analysis, proteins were removed 
through the addition of 0.500 ml. of 3 per cent (weight 
to volume) sulfosalicylic acid to 0.100 ml. of plasma. 
After mixing and centrifuging, 0.5 ml. of the clear su- 
pernatant fluid was applied to an ion exchange column. 

The free amino acids in the-plasma were quantita- 
tively determined according to the single-column ion 
exchange technique of Hamilton.'? With the procedure 
used, the limit of detection is 107? moles or approxi- 
mately 0.01 ug of each amino acid. 

A total of 108 plasma samples were run. Of these, 75 
from 15-pregnancies fitted our criteria for serial data 
(minimum of four samples per pregnancy). This subset 
was used to study intraindividual variations of amino 
acid levels. The entire sample set was used for t test and 
correlation analyses. 

To study variations in amino acid levels as a function 
of duration of pregnancy, the data were divided into 
first trimester (0 to 12 weeks; N = 23), second trimester 
(13 to 28 weeks; N = 45), and third trimester (>28 
weeks; N = 29). For plotting purposes, the data were 


*Clay Adams, Parsippany, New Jersey. 
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Table II. t Test comparisons of amino acid data 








Amino acid 





Taurine 
Urea. dus. . E 
Hydroxyproline mt ; 
Aspartic acid 

Threonine . a 
Serine - EY 
Asparagine 

Glutamine € EN 
Proline = REM 
Glutamic acid 

Citrulline j == p s 
Glycine — = 
Alanine m E 
a-Amino-n-butyric acid oe — 
Valine iu 

Cystine — = 
Methionine : | 
Isoleucine - 

Leucine > mE 

Tyrosine — > — ^ 
Phenylalanine - | 
Ethanolamine. 

Ornithine ` as js met 
Lysine 

Histidine |. 

Tryptophan - 

Arginine = ŠŠ 


Pregnant vs. Ist trimester 2nd trimester 3rd. trimester 
nonpregnant | vs. nonpregnant | ws. lst trimester. | vs. 2nd trimester 
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Nonpregnant 
us. postpartum 


Postpartum 
vs. 2rd trimester 
+ 


+ 
+- 


+ ; ++ 


- ++ 


Legend: —, first group significantly lower than second (p < 0.01); +, first group significantly greater than second (p < 0.05); 
-, first group significantly lower than second (p < 0.05); ++, first group significantly greater than second (p < 0.01). 


divided into 10 four-week groups. Each four-week 
group, except the first (0 to 4 weeks; N = 0) and the 
last (37 to 40 weeks; N = 5), had 10 to 14 members in 
it. Ha 7s | 

The data were analyzed using an amino acid data 
base management system that allows storage, re- 
trieval, and statistical analysis of clinical amino acid 
data. Besides the system capabilities previously de- 
scribed, the system now permits regression analysis of 
up to five independent variables vs..a dependent vari- 
able, followed by subsequent plotting of the data and 
the regression line. Correlation of outcome with an in- 
dependent variable also may be done. Finally, calcula- 
tion based on amino acid levels normalized to total 
amino.acids (less any specified amino acids) instead of 
absolute levels is now possible. 


Results 
The mean values (micromoles per 100 ml.) and stan- 


dard deviations of 27 compounds found in plasma are’ 


given in Table I. In addition to the data for all the 


pregnancy samples (Group I), results for the first, sec- - 


ond, and third trimesters (Groups Ia, Ib, and Ic, re- 
spectively) are given. For ‘purposes of comparison, 
seven postpartum samples (two days to eight weeks) 
from our pregnant group and 19 fasting samples from 


nonpregnant normal control subjects were analyzed in 
this laboratory by use of the same procedure. 

A t test was used to compare the means of several of 
the data sets in Table I (Table II). Of the 27 com- 
pounds measured, 19 are significantly (p < 0.05) lower 
in pregnancy vs. nonpregnancy plasma. Two addi- 
tional amino acids (methionine and lysine) have a ten- 
dency (p < 0.1) to be lower. 

The t test comparison for all the pregnancy samples 
vs, the nonpregnancy samples (Group I vs. Group III) 
does not,show fine details of changes that may occur 
over the.course of pregnancy. For this reason, com- 
parison of the data trimester by trimester (III vs. Ia, Ia 
vs. Ib, and Ib vs. Ic) is more useful. It is obvious from 
the t test results for the first trimester vs. nonpregnancy 
data (Ia vs. III) that most of the changes occur by the 
end of the first trimester. Of the 19 amino acids that 
are significantly lower in pregnancy (I vs. III), 13 are 
already lower by the first trimester. When the earliest 
samples (five to six weeks; N — 4) were compared to 
the nonpregnancy samples, six amino acids (Hyp, Asp, 
Pro, Cit, Orn, and Arg)* had already decreased 
significantly (p « 0.05). 


*Standard amino acid abbreviations conform to IUPAC Bul- 
letin, No. 26, August. 1966. See Table I for explanation of 


abbreviations. 
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Table III. Amino acid pairs with high correlation 
coefficients in maternal plasma and low correlation 
coefficients in nonmaternal plasma 





Correlation coefficient 


Pregnant 
(N = 97) 













Amino 


d pair* Nonpregnant 
acid pair 


(N — 19) 


Ser-Gly 0.57 0.14 
Ser-Phe 0.53 ~- 0,12 
Ser-His . 0.51 0.04 
Gln-Lys 0.58 0.24 
Met-Arg 0.52 0.04 
Ile-Arg 0.61 0.17 
Leu-Orn 0.70 0.23 
Leu-Arg 0.62 0.27 
Tyr-Orn 0.51 0.10 
Phe-Arg 0.64 0.08 


*See Table I for explanation of abbreviations. 

Critical correlation coefficient values from Dixon, W. J., 
and Massey, E. J.: Introduction to Statistical Analysis, New 
York, 1969, McGraw-Hill Book Company, Inc., p. 569. 


Only seven amino acids changed significantly be- 


tween the first and second trimesters and only two be- 
tween the second and third. Of these, threonine was 
most interesting. It decreased significantly from non- 
pregnancy to first-trimester samples and then in- 
creased significantly in both the second and third 
trimesters. Threonine was the only amino acid to tn- 
crease significantly (alanine increased from first to sec- 
ond trimesters and second to third trimesters, but not 
significantly) during pregnancy. 

For two of the remaining six amino acids (Val and 
Leu), there was no change from nonpregnancy to first 
trimester (Group III vs. Group Ia) but a significant 
decrease from the first to second trimesters (Ia vs. Ib). 
The other four decreased in both the first and second 
trimesters. 

A t test comparison of postpartum with third- 
trimester data (II vs. Ic) showed that 14 amino acids 
increased significantly during the postpartum period. 
Since there were only two significant differences when 
postpartum and nonpregnancy data were compared, it 
is clear that by eight weeks post partum, the plasma will 
have returned to its normal nonpregnant amino acid 
profile. | 

To better visualize changes in amino acid levels as 
pregnancy progresses, the data were broken up into 


four-week periods and plotted. For comparative pur-' 


poses, the data from Armstrong and Yates? fora single 
individual and from Dawson and McGanity! for pooled 
samples from teenagers are superimposed. The mean 
and range for normal adult subjects? are also included. 
Graphs are shown only where our data showed ex- 
treme period-to-period variation (Leu) (Fig. 1, top) or 
where there were very large differences between the 
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Fig. 1. Plasma levels of two essential amino acids (solid lines). 
In Figs. 1 to 3, levels reported by Armstrong and Yates” are 
indicated by slashed lines and triangles, and levels reported by 
Dawson and McGanity! are indicated by broken lines and cir- 
cles. The data at the y axis (0 week) are for fasting nonpreg- 
nant women. Normal means and ranges reported by Dickin- 
son and associates"? are shown. 


data of Dawson and McGanity and our data (Thr, Glu, 
Gly, Val, Phe, Met, and Tyr) (Figs. 1, bottom, 2, and 3). 

In several cases (Tau, Asp, and Ser), where Dawson 
and McGanity do not report data, there were major 


differences between the data of Armstrong and Yates 


and our data. These plots are not shown since the data 
of Armstrong and Yates are only for a single individual 
and the differences may merely represent interin- 
dividual variations. 

The data analysis programs used allow correlation of 
amino acid levels with each other or with gestational 
age. They also allow calculation of a least squares re- 
gression equation relating amino acid with amino acid 
or amino acid with term of pregnancy, followed by 
plots of the data and the regression line. 

The regression analyses showed 10 amino acids to be 
significantly (p < 0.005) related to gestational age. 
However, when the data were plotted, there was ex- 
tensive scatter for most of the plots. Only for threo- 
nine, valine, and leucine was there even fair agreement 
between the regression line and the experimental data. 
. Comparison of correlation coefficients for amino 
acid vs. amino acid showed many more significant cor- 
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Fig. 2. Plasma levels of three essential aminc acids. See legend to Fig. 1 for further explanation. 


relations in maternal plasma than in nonmaternal . 


plasma. In the maternal plasma, 46 per cent of tke 
correlation coefficients were significant (p < 0.01). kn 


the nonpregnant group, only 14 per cent were . 


significant. In some cases, the differences in correlaticn 
coefficients for the two groups were very striking (T..- 
ble III); When the data were plotted, the high correl -- 
ion in:the maternal plasma and low correlation a 
nonpregnancy plasma were confirmed. 

The results just described are based on changes n 
absolute levels of amino acid (micromoles per 100 ml). 
They reflect relative changes in individual amino acd 
levels superimposed on a decrease in the level of tke 
overall plasma amino acid pool. The effect of changes 
in the overall amino acid pool can be’ eliminated Ly 
normalizing the data for total amino acids. If this. s 
done, only changes in relative amino acid levels will ke 


seen and the fine, details of pregnancy amino acd. 


metabolism should be more apparent. 

In our data, urea represents about 50 per cent of the 
total sample. Because of this, even a small standard 
deviation in the urea level has a large effect on tke 
standard deviations of the normalized values of tke 
other amino acids. The mean relative standard devi: - 
' tion of the data when urea was included in the tot 1 
amino acids was 0.44; when it was removed from tk= 


: total, the mean relative standard deviation dropped D` 
. 0.32. Removal of additional amino acids from the tot] — - 


did not further decrease the mean relative standard 
deviation. For this reason, the results for the nor- 
malized data are based on total amino acids with urea 
excluded. » ; 

The significant t test results for the normalized data ; 
are shown in Table IV. These results are clearly more 
complex than those for the absolute data (Table II). 
For example, the decrease in the ovérall amino acid 
pool was strong encugh to cause all significant changes 
in the absolute levels tó be decreased except in the case 
of threonine. When the effect of this overall pool de- 
crease is eliminated, it is clear that some amino acid 
levels decrease and some increase. However; this more 
complex picture provides a better indication of amino . 
acid metabolism in pregnancy since it shows how the 
levels vary in relation to each other. 

To better visualize these changes, the normalized : 
data were divided into four-week periods and plotted 
in the same manner as the absolute data. For purposes 
of coniparison, the normalized data reported by Daw- 
son and McGanity! are also plotted. The curve shape 


: for glycine (Fig. 4, top) is typical of most of our data. 


However, in several cases (Ser, Lys, Val, and Thr), > 
there were major differences in the "shapes" of the 
curves reported by Dawson and McGanity. and by us 
(Figs. 4, bottom, and 5). In every case where there were 
differences in curve shape, our data have less marked 
variations than those of Dawson and McGanity. Amino 
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Fig. 3. Plasma levels of three nonessential amino acids. See lengend to Fig. 1 for further explanation. 


Table IV. t Test comparison of normalized amino acid data 










Nonpregnant 


Amino acid us. postpartum 





Pregnant | — Ist trimester 2nd trimester | 3rd trimester Postpartum 
vs. nonpregnant| vs. nonpregnant | vs. Ist trimester | vs. 2nd trimester | vs. 3rd trimester 
Taurine | l 


Urea — — . t 

Hydroxyproline 

Aspartic acid ++ ++ 

Threonine ++ FF ! ++ — 

Serine ` - e 

Asparagine + . 

Glutamine 

Proline - 

Glutamic acid 

Citrulline — — ++ 
Glycine — — t 

Alanine t ++ ' 

a-Amino-n-butyric acid 

Valine ` ; + 

Cystine. + 

Methionine ++ 
Isoleucine 

Leucine 

Tyrosine - - 

Phenylalanine ++ 4 

Ethanolamine 

Ornithine — -— + +4 

Lysine EI: ` ++ — 
Histidine ++ ++ + — 

Tryptophan , ph - * 

Arginine — — - T 


Legend: —, first group significantly lower than secone (p < 0.01); +, first group significantly greater than second (p « 0.05); 
++, first group significantly greater than second (p < 0.01); -, first group significantly lower than second (p < 0.05). 
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Fig. 4. Normalized plasma levels of two nonessential amino 
acids (solid lines). In Figs. 4 and 5, normalized levels reported 
by Dawson and McGanity! are also shown. The data at the y 
axis (0 week) are for ene i women. 


acid curves where there are difierencest in level but not 
shape (normalized values of Dawson arid McGanity are 
typically higher than ours) are not shown since level 


differences in normalized data are of limited us 


nificance.. 

"The results of the correlation and regression mue 
ses for the normalized data were similar to those ob- 
tained using absolute data. Most of the amino acid pairs 
that had high correlation coefficients in the absolute 
data were also related (although less significantly) by 
use of normalized data: No useful correlations of rela- 
tive amino acid levels with AUR age were found. 


Comment 

Itis clear that the results reported by Armstrong and 
Yates? Dawson and McGanity; and us differ sig- 
nificantly for many of the amino acids using both abso- 


lute and normalized data. There are probably several 


-reasons for this. 

The differences between our data and those of 
Armstrong and Yates may merely represent interin- 
dividual variations of amino acid levels. Armstrong and 
Yates report data for only a single individual. Figs. 6 
and 7 show typical data from our study 1 for threonine 
and serine in several individuals: : 


The t test results for Thr clearly showed that it in- 


creased with gestational age. However, if only samples 
from Sgert No. 104 had been run, this rise could not 
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have been detected. For serine, Subject No. 103 has a 
relatively constant level that is much higher than the 
serine levels for all the other individuals. 

In many cases, there are large differences between 
our datą and those of Dawson and McGanity. Also, 
their data show very wide swings which we did not see. 
This reflects several differences between their work 


and ours, First, interindividual variation must be con- 


sidered.: ' Although they followed 200 teenagers, the 
analyses are on a randomly pooled.sample from five 


individuals. Secord, they apparently are nonfasting 


samples! Thirteen amino acids (Tau, Asp, Pro, Glu, 
Val, Met, Phe, Ile, Leu, Tyr, Lys, His, and Trp) are 
significantly (p « 0. 05) different in plasma from fast- 
ing and nonfastirg nonpregnant women. When the 
normalized amino acid data from the same samples 
were compared, eight amino acids were significantly 
different. It is reasonable to assume that plasma sam- 
ples from fasting end nonfasting pregnant women will 
also show major differences. Third, one can assume 
from.the description of the subjects used (pregnant 
teenagers, aged 13 to 19. years) by Dawson and 
McGanity that their diets may have been inadequate. 
Finally, : our sample population (23 to 38 years of age) 
and the' single sample of Armstrong and Yates (40 
years of age) are older than the population studied: by 
Dawson and McGanity. Armstrong and Stawe! have 
shown that there are significant correlations between 
plasma levels of 14 amino acids and age in normal 
women and children (6 to 18 years of age). They also 
fóund the slope of the regression line to be greater in 
children than in adult subjects. In addition, they’? have 
shown that the Kendall coefficient of concordance for 
girls was poorer than that of boys. These large differ- 
ences in the makeup of the sample population make 
the large differences between our results and those of 


.. Dawson 'and McGanity not unreasonable. 


Although ‘we have extensive data on correlation 
coefficients and regression analyses, these results must 
be interpreted ‘with care. The statistical test used en- 
ables one to reject the hypothesis that two variables are 
independent but does not allow one to prove that they 
are dependent. Also, a valid statistical correlation does 
not prove'a direct metabolic relationship. 

The regression equation for amino acid levels vs. ges- 


tational age was significant (p « 0.05) for 10 amino 


acids. However, when the data were plotted, there was 
extensive 'scatter for seven of them and only three 
(Thr, Val, and Leu) were visually clearly related to ges- 
tational age. Even for these three, the scatter was wide 
enough so the amino acid levels could not be used as a 
useful predictor of fetal maturity. As stated, it is easier 
to confirm independence than dependence. When 
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Fig. 5. Normalized plasma levels of three nonessential amino acids. See legend to Fig. 4 for further 


explanation. 


Table V. Amino acid a with se P < 0.005) C lines in maternal T 


Asp 

Thr X 

Ser X 

Gln a 
Pro x 
Gly 

Val X 
Met 

Ile . 

Leu 

Tyr 

Phe 

Orn 


plots were made for the 17 amino acids that the re- 
gression program indicated as independent of gesta- 
tional age, it was clear that there was no dependence. 
The regression equation for amino acid vs. amino 
acid was significant (p « 0.005) for 39 of 340 amino 
acid pairs (Table V). If all 27 amino acids were equally 
represented in significant regression equations, one 
would expect each one to be found in about three re- 
gression equations. This was not the case (Table VI). A 
few amino acids were in many regression equations and 
some (Tau, Hyp, Asn, Cit, Cys, and Trp) were not in- 
volved in any. The reason for this behavior is unclear. 
It is important to consider independence as well as 
dependence. Most of the amino acids were involved in 


X 
X X X X 
X 
X X 
X X 
X X X X 
X X X | X 
X X X X 
X X X X 
X X X 
X 
X 


11 to 19 correlation pairs. Three amino acids (Thr, 
Glu, and Trp) were exceptions. Threonine showed 
significant correlations with only five amino acids— 
serine, glutamine, alanine, lysine, and histidine. Glu- 
tamic acid’ showed significant correlations with only 
taurine, aspartic acid, and alanine. Tryptophan showed 
significant correlation with only aspartic acid and his- 
tidine. The correlation of tryptophan with aspartic aad 
was one of only five significant negative correlations. 
While it is not clear why only these three amino acids 
appear to be highly independent of the rest, this inde- 
pendence is as important as the highly dependent 
pairs. 

The goal of this work was to define amino acid levels 
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Fig. 6. Threonine plasma levels for three individuals: No. 103 
indicated by circles; No. 104 by triangles; No. 113 by squares. 
In Figs. 6 and 7, data more than 2 S.D. from the mean are 
indicated by half-shaded marks; more than 8 S.D. by open 
marks. 


Table VI. Percentiles for amino acids in significant 
regression equations 











Percentile 


0.037 © | 0.115 






No. in signif- 


Amino acid icant regression 





Tyrosine 9 

Arginine 9 0.074 0.231 
Lysine 8 0.011 0.333 
Isoleucine 8 0.148 0.436 
Valine 7 0.185 0.526 
Leucine 7 0.222 0.615 
Phenylalanine 6 0.259 0.692 
Serine 5 0.296, . 0.756 
Methionine 5 0.333 0.821 
Proline 4 0.370 0.872 
Glycine 3 0.407 . 0.910 
Threonine 2 0.444 0.936 
Glutamic acid 1 0.481 0.949 
Aspartic acid 1 0.519 0.962 
Alanine . I 0.556 0.974 
Glutamine I - 0.593 0.987 
Ornithine l 0.680  , 1.000 


- 


and patterns during normal pregnancy in well-nour- 
ished adult subjects, and then to use these results to 
detect deviations from these levels or patterns that may 


be correlated with fetal stress or distress. There are two. 


samples (No. 106 at 14 and 20 weeks) from an indi- 
vidual in whom pregnancy resulted in a spontaneous 
abortion. Also four samples were taken from this same 
individual during a subsequent pregnáncy that re- 


sulted in a term normal infant. Although two samples: - 


from only one woman are not suffident to enable one 
to draw any conclusions as to whether or not it may be 
possible tó predict fetal stress from an examination of 
maternal plasma, the data from these samples are 
worth a detailed examination. Using +2 standard de- 
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Fig. 7. Serine plasma levels for three Hindua: No. 103 
indicated by circles; No. 104 by triangles; No. 107 by squares. 
See legend to Fig. 6 for further explanation. 


viations (S.D.) as a normal range, all the data for the 
second pregnancy were normal. The results for the 
first pregnancy were completely different. In the 14 
week sample, six amino acids (Hyp, Abu, Ile, Leu, Tyr, 
and Arg) were more than 2 S.D. from the mean and 
one amino acid (Pro) was more than 3 S.D. away. At 20 
weeks, isoleucine was more than 2 S.D. away and pro- 
line wassstill more than 8 S.D. away. These two samples 
were the only ones to have such disconcordant values 
for proline. 

- Reid, Campbell, and Yakymyshyn* have reported 
plasma and amniotic fluid amino acid levels from Rh- 
sensitized pregnancies, including six in which fetal 
death occurred either in utero or shortly after birth. 
They found significantly higher amniotic fluid proline 
levels in these pregnancies than in less-complicated 
Rh-sensitized pregnancies and normal pregnancies. 
Corresponding plesma samples, however, did not show 
significant changes. 

These two samples, however, were not the ily ones 
for which amino acid values were far from the mean. 
In 23 other samples, two or more amino acids were 
more than 2 S.D. from the mean. There were also 23 
samples with one or more amino acids more than 3 S.D. 
from the mean. One sample from an individual with a 
successful pregnancy showed seven amino acids more 
than 3 S.D. from the mean. Thus, it is clear that even if 
a large range is used a simple-control chart test is not 
selective enough to eliminate errors. 

Thus, it appears that there are consistent overall pat- 
terns of amino acids in maternal plasma if a large sam- 
ple group is used and care is taken in sampling, stor- 
age, and analysis. However, even if care ts taken, there 
are still large inter- and intraindividual variations in the 
data. In addition, there were very large differences be- 
tween most of our amino acid data and those for preg- 
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nant teenagers. Unfortunately, this young group is at 


high risk and would be among those most likely to ben- 
efit if definitive or discretionary values are available. If 
it is to be at all possible to detect fetal abnormality 
and/or distress from plasma-amino acid levels, a much 
more sophisticated data analysis method than we have 
employed here must be used. 


We thank William G. Slate, M.D., Ch.B., Director of ' 
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. Endogenous svel of P, E,, and E, were determined by radioimmunoassay in human -. 
myometrium and placenta at week 39 of pregnancy. In the myometrium, P and estrogens 
were higher in the inner layer near the placenta than in other zones. ‘Higher E,/P ratios — 
were found in placental sites. A large difference in the E,/P ratios. was observed between 

placenta and corresponding adjacent myometrial area, indicating an easier diffusion of E 


. from the site of its prese. (AM. J. OBSTET.. GYNECOL, 131: 500, 1978.) 


£ 


IN 4 ADDITION to other Bormes, the placenta synth- 
'esizes progesterone (P) and estradiol-178 (E), which 


contribute to the regulation of uterine activity during 


pregnancy and at the time of parturition. Due to’ the 
structural properties of the human placenta, these 
hormones, which are easily liberated into the maternal 


and fetal circulations, are also able to impregnate | 


strongly the surrounding uterine tissues and the fetal 
membranes. Production of P. and estrogen increases 
throughout pregnancy; neveitheless, near term and 
prior to the onset of labor, steroid level determinations 
in maternal peripheral plasma reveal conflicting data. 


A significant. tall in P and a rise in Es, which-are pre- 
requisites for the promotion of parturition, according | 
. . to the Csapo! concept, have been observed? In other 


investigations such variations were not found. As. well 
as the total form usually assayed, free P increases as 
pregnancy advances? In contrast, P levels remain 
nearly constant until term in the myometrium, * 5 sug- 
gesting that the binding capacity of this tissue for p is 
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limited" dure pregnancy. In early pregnancy an 
asymmetrical distribution of placental] steroids, which: 
depends on the location of the placenta, has been re- 
ported i in the uterus.* € Whereas the P distribution be- 
comes more homogeneous towards term,* no informa- 


. tion exists on the concomitant distribution of estrogens. 


Marked histologic differences between the sections 
from separate muscular layers of human pregnant 


. uterus have been previously demonstrated,” ? in addi- 


tion to their different contractile characteristics." !? 
The purposé of our study was to determine by 
radioimmunoassay .the endogenous steroid levels in 
different layers of myometrium, in particular with re- 
spect to the region of the uterus in which the placenta is 
implanted and i in the placental t tissue adjacent to it. 

Materials and methods | 

Tissue samples collected on ice were obtained at 
week 39 of gestation from five women without endo- 
crine disorders, at the time of elective cesarean section, 


. before the onset of labor. 


A strip of 150 to 200 mg. of myometrial tissue was 
excised from four different parts of the uterine body 
(Fig. 1); at the antiplacental site, from the outer layer 
(I) (next to the serosa) and the inner layer (II) above 
the endometrium; at the placental site, from the outer 
(IIT) and i inner (IV) layers. 

Myometrial inner layers were dissected free of en- 
dometrium. The placenta was freéd from fetal mem- 
branes'and fragments were taken at the basal plate. 
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They were carefully washed several times with cold 


saline solution, so as to exclude blood, and cleared of | 


vessels and connective material. 

Tissue samples were homogenized (200 mg. per 6 
ml. of distilled water) with a ground-glass Potter- 
Elvehjem apparatus for immediate determination of 
steroid concentrations. l 

Aliquots (0.5 ml.) were extracted three times by 2 ml. 
of hexane for P and twice by 5 ml. of ether: ethyl ace- 
tate (3:1, v/v) for estrone (E,) and Eù, after addition of 
500 c.p.m. of radioactive tracer for subsequent calcula- 
tions of total recovery. Blank values were determined 


on duplicate samples of 0.5 ml. of bidistilled water. The- 


radioactive steroids used were (1,2,6,7-?H) P (S.A. 80 
Ci/mmole), (2,4,6,7-"H) E, (S.A. 85 Ci/mmole), and 
(2,4,6,7-5H) E, (S.A. 82 Ci/mmole) (Radiochemical 
Center, Amersham, England). | 

Antisera were developed in rabbits to P-11 NH-BSA 
(gift from Laboratories Roussel-Uclaf) and E.6 CMO 
BSA, E,-8HS-BSA (Institut Pasteur, Paris, France). 
With anti-P, 5a-dihydro-P, 208-hydroxy-P, 20a- 
hydroxy-P, and E; cross-reacted, respectively, 44, 0.2, 
1.2, and 0.01 per cent. Cross-reactivity of the E, anti- 
body with E, was 1 per cent and with P < 0.01 per cent. 
Es cross-reacted 0.3 per cent and P < 0.001. per cent 
with E, antibody. | 

It was verified that the specificity of the antisera was 
sufficient to allow direct radioimmunoassay of steroids 
without previous chromatographic purification of the 
extracts. In experimental conditions selected for each 
antiserum, dextran-charcoal solution was used to sepa- 
rate free from bound steroids. The standard curves 
(percentage of labeled steroid bound to antibody vs. 
increasing concentration of unlabeled steroid) were 
constructed in duplicate over the range of 0 to 500 pg. 
Recoveries were 83 + 16 (S.D.) per cent for P, 85 € 15 
(S.D.) per cent for E,;, and 75 + 15 (S.D.) per cent for 
E; (n = 30). The internal variation coefficient of the 
assay was < 5 per cent for P, = 10 per cent for E; and 
x 15 per cent for Es Interassay precision was 15 per 
cent for the three steroids. The sensitivity of the 
method determined from blanks!! was about 0.30 ng. 
per gram of weight for E, and 0.25 ng. per gram for P 
and E}. 


Results 


P, E, and E, concentrations are given in Table I. 
In myometrium, the highest concentrations of the 
three steroids were found in the inner layer (p « 0.05) 
adjacent to the placental implantation area. In each 
case, E, was higher than E; In placental sites we ob- 
served that the E,/P ratio was twofold greater than 
those calculated in the corresponding antiplacental 
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Fig. 1. Schematic representation of human pregnant uterus. 
Sections of myometrium (M) were made in corpus uteri at 
different locations (/, II, HI, IV) with regard to the placenta 
(P). l 


sites. In placenta, the mean levels of P were about 15 
and 4 times greater, respectively, than the myometrial 
values in the adjacent area, whereas E; values were 


similar. Placental E/P ratio was lower than the corres- 


ponding values in the myometrium. Another point of 
interest was the low E; level relative to that of E, in 
placenta. 


Comment 


In the myometrium, our P values were in the same 
range as those previously obtained with the same 
methodology* |? and with those obtained by gas-liquid 
chromatography.* Our finding that P concentrations 
were higher in placental sites than in antiplacental sites 
has also been observed by Runnebaum and Zander.’ 
Morever, these authors demonstrated that the uterus 
changes from an asymmetrical system during early 
pregnancy into a more symmetrical one near term. At 
week 10 of gestation an asymmetrical distribution of E; 
has also been reported in the human uterus.® At this 
time the mean Es concentration in placental sites was 
0.56 + 0.33 ng. per gram and in nonplacental sites it 
was 0.34 + 11 ng. per gram. In the same way, the mean 
P concentration in placental sites was 34.56 + 22.1 and 
in nonplacental sites it was 16.51 + 11.6 ng. per gram. 
Compared to these latter results, our determinations 
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Table I. Steroid concentrations in different secticns of human corporeal myometrium 


and in the corresponding placentas , 


t 


Steroid concentrations 


(ng./Gm. wet weight tissue) * 


(1) (i1) (IH) (IV) Placenta 
P 109 + 11^ 134 + 14° 103 + 11* 199 + 65 3,097 + 935 
E, 15 + 8^ 36 +7 19 + 7» 51 + 24 210 + 145 
E; 6 x2^ 5 + 3» 8 + 6° 18 +6 |^ 13 +11 
E,/P+ 0.05 0.04 0.08 0.09 0.004 
(0.02-0.07) (0.01-0.07) (0.01-0.14) (0:04-0.22) (0.001-0.009) Y 


*Steroid values are expressed as the mean + S.D. of cuplicate experiments in five different myometria and placentas. 


TE,/P ratio is expressed by the mean and extreme valaes.: 


iln myometrium, comparison of zones I, II, and III vith zone IV (p < 0.01*, < 0.055) was done with Student's test. 


appear to indicate that the E./P ratio increases ducing 


pregnancy, especially in placental sites. The large dif- 
ference between the EP ratios in placental and 
myometrial tissues could result from the influence of 
numerous factors, such as the number of binding .ites 
or metabolizing enzymes which may regulate the en- 
dogenous levels of these two steroids in both tissues. 
With regard to Eù, the high value of E, confirms zhat 
the placental 178-hydroxysteroid dehydrogenase is 
very active at the end of pregnancy.? At term, our 
results show that E» appears to diffuse more easily than 
P from its site of production to the adjacent targer or- 
gan, particularly in the inner layer. In vitro experi- 
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ments have demonstrated the preferential involvement 
of this inner layer in the inhibitory effect of P? and the 
stimulatory effect of E; on uterine contractility.? It has 
been recently suggested, in the human subject, that the 
modifications of P binding and metabolism which occur 
in fetal membranes play a role in the onset of labor by 
inducing an arachidonic acid release; such a release 
could induce prostaglandin synthesis. Morever, the 
. local increase in the E/P ratio observed in the myome- 
trium could sensitize it to the action of prostaglandins. 
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graphs and their careful histopathologic correlations. 
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SFr./DM 122.— / approx. US $ 61.00 
ISBN 3—8055—2808—6 


Practical Colposcopy is also available in French: 
Colposcopie pratique 
SFr./DM 230.— / approx. US $ 115.— / F 480.— 


S. Karger 
Basel - München - Paris - London 
New York - Sydney 


! TON Re LIE Se Frere 


Ve ia 





Order Form 


Practical Colposcopy 
Colposcopie pratique 


—_. copy/ies: Cartier, Practical Colposcopy - ISBN 3-8055-2808-6 
— copy/ies: Cartier, Colposcopie pratique - ISBN 3-8055-2820-5 


a Check enclosed D Please invoice 


Name 





Address 





City/Postal code 


Country 


Signature 


Please send this order form to your bookseller or to 


USA: Albert J. Phiebig, Inc., P.O. Box 352, White Plains, 
NY 10602 (USA) 


Europe and all other countries: S. Karger AG, 
Arnold-Bocklin-Strasse 25, CH—4011 Basel (Switzerland) 
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WANTED: Two individuals are needed to begin 
development of a perinatal center—a Perinatol- 
ogist and an Obstetrician-Gynecologist trained 
or interested in Maternal-Fetal Medicine to be- 
come associated with university based teaching 
program in a southern city on a full-time or part- 
time basis by January 1, 1979. Liberal salary and 
retirement benefits. Level will be Assistant/Asso- 
ciate Professor, to be determined by qualifica- 
tions and experience. Application deadline 
October 1, 1978. Direct inquiries and submit 
vitae to: 


Department of Obstetrics and Gynecology 
School of Primary Medical Care 

The University of Alabama in Huntsville 

201 Governors Drive, S. W. 

Huntsville, Alabama 35801 


All qualified applicants will receive consideration for 
employment. The University of Alabama in Huntsville is 
an Equal Opportunity/Affirmative Action Institution. 
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Start with AVC... 
comprehensive, economical 
therapy to combat vaginitis 

due to major vaginal pathogens” 
and to provide prompt onset of 
symptomatic relief...with the 
prescribing flexibility of two 
dosage forms. 





Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


*INDICATIONS: Based on a review of AVC by the 

National Academy of Sciences—Nationa! Research 

Council and/or other information, FDA has classified 

the indications as follows 
"Probably" effective: For the relief of symptoms of 
vulvovaginitis where isolation of the specific 
organism responsible (usually Trichomonas 
vaginalis, Candida albicans, or Hemophilus vaginalis) 
iS not possible 
NOTE: When the offending organism is known, 
treatment with a specific agent known to be active 
against that microorganism is preferred 
"Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, and 
vaginitis due to Hemophilus vaginalis or other 
susceptible bacteria 

Final classification of the less-than-effective indica- 

tions requires further investigation 





CONTRAINDICATIONS: AVC should not be used in 
patients known to be sensitive to the sulfonamides. 


PRECAUTIONS: As with all sulfonamides, the usual 
precautions apply. Patients should be observed for 
manifestations such as skin rash or other evidence of 
systemic toxicity, and if these develop, the medication 
should be discontinued 


ADVERSE REACTIONS: Although some absorption of 
sulfanilamide may occur through the vaginal mucosa, 
systemic manifestations attributable to this drug are 
infrequent. Local sensitivity reactions such as increased 
discomfort or a burning sensation have occasionally been 
reported following the use of topical sulfonamides 
Treatment should be discontinued if either local or 
systemic manifestations of sulfonamide toxicity or 
sensitivity occur. 


DOSAGE AND ADMINISTRATION: 1 applicatorful (about 
6 g.) or 1 suppository intravaginally once or twice daily 
Improvements in symptoms should occur within a few 
days. but treatment should be continued through one 
complete menstrual cycle unless a definite diagnosis IS 
made and specific therapy initiated. If there is no response 
within a few days or if symptoms recur, AVC should be 
discontinued and another attempt made by appropriate 
laboratory methods to isolate the organism responsible 
(Trichomonas vaginalis, Candida albicans, Hemophilus 
vaginalis) and institute specific therapy. Douching with a 
Suitable solution before insertion may be recommended 
for hygienic purposes. A pad may be used to prevent 
Staining of clothing 

Product Information as of November, 1974 

AVC Suppositories are manufactured by R. P. Scherer 
Corporation, 9425 Grinnell Avenue, Detroit, Michigan 
48213 for 

MERRELL-NATIONAL LABORATORIES 

Division of Richardson-Merrell Inc 

Cincinnati, Ohio 45215, USA. 


Merrell 


with significant clinical cure rates in the treatment of vaginitis 
due to 7. vaginalis, C. albicans, H. vaginalis, or other susceptible 
bacteria alone or in combination*’ 


Reference: 1. Data on file, Medical Research Department, MERRELL RESEARCH CENTER, 
Merrell-National Laboratories, Division of Richardson-Merrell Inc., Cincinnati, Ohio 45215. 


In vaginitis’ 
when the causes are multiple... 
the treatment is singular 


comprehensive 
de 


Cream Each tube contains: sulfanilami 

15.0%, aminacrine hydrochloride 0.2%, allantoin 2.0%. 
Suppositories Each suppository contains: sulfanilamide 
1.05 g., aminacrine hydrochloride 0.014 g., allantoin 0.14 g. 
“AVC has been rated "possibly" effective for these indications 











ff See accompanying brief summary. 
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- Estradiol...the only estrogen necessary 


In estrogen replacement therapy 





ESTRACE 
(ESTRADIOL 


]-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.? 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE...the orally effective 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated.** 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective’ and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 

at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 

of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 

2. Klopper A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et a/: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and gonadotropin levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 


See following page for prescribing information. 
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ESTRAG 


(ESTRADIOL) 


1-mg. and 2-mg. scored tablets 





















































Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in pastnenapales women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States With population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens durin 

the last decade4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 
less hazardous than pasar estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures.’ Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8:12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control studyl6 estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 


y — 17B-Estradiol is the most potent Aj i estrogen and, in 
go hormone secreted by the human. Estradiol in Estrace* has 
emonstrated to be rapidly and effectively absorbed from the 


Clinical FUNIBUS, 


fact, is the major es 
been micronized and 
gastrointestinal tract. 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
aon associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. Atrophic vaginitis. 3. Kraurosis 
vulvae. 4. Female hypogonadism. 5. Female castration. 6. Primary ovarian failure. 
ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
er AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in a propriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary artery disease. Denim hepatic adenoma should be con- 
sidered in pe. n users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 


32 ° 


- Estradiol...the only estrogen necessary | 
in estrogen replacement therapy 


estrogen-containing oral contraceptives.2! The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause2? and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine eii 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. ERES should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of EM. a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased Md A qs platelet aggregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 

BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum oh and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like PME 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
aly n Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor vdd atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as Agen as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro premis 
amaron. The minimal effective dose for maintenanace therapy should be determin 

y titration. 

2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 

Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293.1167, 1975; (2) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 2941262, 1976; (4) Weiss NS, et al: 
N Engl | Med 294.1259, 1976; (5) Herbst AL, et al: N Engl J Med 284.878, 1971; (6) Greenwald P, 
et al: N Engl J Med 285:390, 1971; (7) Lanier A, et al: Mayo Clin Proc 48793, 1973; (8) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 7/8607, 1974; 
(10) Herbst A, et al: N Engl J Med 292.334, 1975; (11) Stafl A, et al: Obstet Gynecol 43:118, 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44:531, 1974; (13) Gal |, et al: Nature 27683, 1967; 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 7:941, 1973; (16) Janerich DT, 
et al: N Engl J Med 297-697, 1974; (17) Yen SSC, et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 290.15, 1974; (19) Vessey MP, 
et al: Br Med J 3123, 1970; (20) Greene GR, Sartwell PE: Am J Public Health 62680, 1972; 
(21) Mays ET, et al: JAMA 235730, 1976; (22) Pfeffer RI, Van Den Noort S: Am J Epidemiol 
103.445, 1976. 


How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. 
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FETUS, PLACENTA, 
AND NEWBORN 


The relationship between premature rupture of the 
membranes and thé respiratory distress syndrome 


An update and plan of management 


RICHARD L. BERKOWITZ, M.D. 
RHONA D. KANTOR, M.P.H. 
GERALD J. BECK, Pu.D. 
JOSEPH B. WARSHAW, M.D. 


New Haven, Connecticut 


The records of 340 infants of 36 weeks’ gestational age or less were reviewed to study the 
relationship between premature rupture of the membranes (PRM) and the development of 
the respiratory distress syndrome (RDS). Twins and infants of diabetic mothers were 
‘excluded from the data analysis. PRM of 16 hours or more was associated with a 
statistically significant reduction in the incidence of RDS in infants of 31 weeks’ gestational 
age and older. The association between PRM in excess of 16 hours and survival, however, 
was only statistically significant for infants of 33 weeks’ gestational age and older. The 
implications of these results and a proposed plan of management for premature infants with 
PRM are discussed. (Am. J. OBSTET. GYNECOL. 131: 503, 1978.) 


THE RELATIONSHIP between premature rupture of 
the membranes (PRM) and the respiratory distress 
syndrome (RDS) remains controversial. While a num- 
ber of authors have reported a decreased incidence of 
RDS in premature infants whose mothers have PRM 
for more than 16 to 24 hours,’~’ others have not 
confirmed these findings.® ? | 

A previously published study from our institution!? 
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examined this relationship in all infants of 36 weeks or . 
less admitted to the Newborn Special Care Unit 
(NSCU) between January 1, 1974, and March 15, 1975. 
We found a statistically significant decrease in the inci- 
dence of RDS associated with PRM greater than 16 


hours in neonates of 32 weeks' gestational age or less, 


but not in the group from 32 to 36 weeks' gestational 
age. Survival, however, was significantly improved with 


: PRM of more than 16 hours in the latter group but not 


the former. The data suggested a decreased incidence 
of RDS in patients with-PRM of more than 16 hours in 
the 32 to 36 week group, büt because of insufficient 
numbers' of patients in that group, the results did not 
reach statistical significance. 

We. have now updated our earlier report by includ- 
ing all neonates of 36 weeks or less admitted to our 
NSCU during the 1314 months which immediately fol- 
lowed the initial period of data collection. Twins and 
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Table I. Gestational age versus mean hours of PRM 


| July 1, 1978 
Am. T. Obstet. Gynecol.” 





No. of infants 84 
Mean hours of PRM Sn un 25.54 hu 16.83* 
* Analysis of variance is not statistically significant. . | 
Table II. Gestational age versus RDS and hours of PRM 
Group A Group B 
< 28 wh. 29-30 wk. 31-32 wk. 33-34 wh (35-36 wh 


Hours 
fis us [wenns [os | nens ms | wem [ms [wane | is [a 


«16 16(52%)* 17 13(57%) 
16 9 14(39%) 7 14(33%) - 
N.S.+ NS. . 


* Percentage of patients who had RDS in that cell. 
1 N.S. — Not statistically significant. 


infants of diabetic mothers have been eliminated from 


the analysis since these two subgroups are sufficiently | 


unique to warrant independent investigation. 

The number of neonates in the combined data per- 
mit greater subdivision of the study population than 
was possible in the original report. Based on an analysis 
of this data as well as a review of some recent studies 


in the literature, a plan of management for the - 
patient with ruptured membranes prior to 36 weeks is 


presented. 


Methods 


À retrospective study was performed on the records 
of all infants of less than 36 weeks' gestational age ad- 
mitted to the Yale-New Haven Hospital NSCU be- 
tween March 16, 1975, and April 30, 1976. This was 
combined with previously reported data collected. in 
the same unit during the preceding 14% months.!? 
Twins and infants of diabetic mothers were excluded 
from the data analysis. A total of 340 neonates were 
studied. 


Gestational age scoring was performed indepen- 


dently by two observers on all infants using the method 


of Dubowitz, Dubowitz, and Goldberg.!! The age de- 


termined was then checked against the Colorado in- 
trauterine growth curve for weight, height, and head 
circumference. 

PRM was defined as napig of the membranes prior 
to the onset of labor. The duration of rupture of the 
membranes was considered to be that period from the 
time of their rupture until delivery. No distinction 
in the analysis was made between patients in whom 


labor was induced and m who went into labor spon- 


taneously. 


20 (4990). 28 27 (5196) 27 33 (4570) 
23(2195) 5 21(1995) - 3 21(19. 596) 
p < 0.05: p<0.01 p < 0.005 


The diagnosis of RDS was made on the basis of (1) 
characteristic radiographic appearance, (2) blood gas 
monitoring for progressive acidosis associated with an 
increase in FIO; (forced inspiratory oxygen) require- 
ments, and (3) classical clinical manifestations including 
tachypnea, cyanosis in room air, intercostal retractions 
associated with persistent expiratory grunts, and -de- 
creased or absent breath sounds on auscultation. 

Whén analyzing the combined data, the population 
was divided into Group A (all infants of 32 weeks or 
less) and Group B (infants of 33 to 36 weeks’ gesta- 
tional age) in order to conform to the format used in 
our original report. Group A was then divided into 
three subsets (= 28 weeks, 29 to 30 weeks, and 31 to 32 
weeks) and Group B into two subsets (33 to 34 weeks 
and 35 to 36 weeks). 

Statistical eee was determined by using anal- 
ysis of variance, x?, and Z tests. 


Results 


PRM and RDS versus gestational age. In examining 


.the association between hours of PRM and incidence of 


RDS, a major concern was the possibility that these two 
variables were spuriously related through their re- 


‘lationship with other variables, particularly gestational 


age. In order to determine whether the mean hours of 
PRM differed significantly by gestational age, an 
analysis of variance was performed on the five age- 


_group subsets. There was no significant difference be- 


tween these groups, although the trend was to have 
decreasing hours of PRM with increasing gestational 
age (Takle I). In order to determine whether the in- 
fants who developed RDS were significantly younger 
than those who did not, the ages of these two groups 
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Table III. Survival versus hours of PRM 


E 


29-30 wk. 


Hours 


Premature rupture of membranes and RDS 505 


Group B- 
35-36 wk. 


Fe [sa [mao [me | st | IET | 3E TO 


<16 13 20(39%)t 20 10(67%) 
>16 8 15(35%) 17 4(81%) 
N.S.t N.S. 


3(92%) 44 11(80%) 58 2(97%) 
-4(86%) 25 . 1(96%) 24 0(100%) 
N.S. p «0.05 ? * 


*y? cannot be calculated because of 0 cell. Z test, however, showed significant difference between the mean hours of PRM 


(Z = 3.37, p < 0.005). — 
f Percentage of patients who survived in that cell. 
N.S. = not statistically significant. 


Table IV. Primary causes of death in all infants of 31 weeks or older 


PRM < 16 hours 


PRM > 16 hours 


31-32 wh. (3 infants) 


Hyaline membrane disease 3 ee 


33-34 wk. (11 infants) 
Hyaline membrane disease 
Disseminated intravascular coagulation 
Pneumonia 
Sepsis 
Asphyxia 
Multiple congenital anomalies 
Erythroblastosis fetalis 
Unknown (no autopsy) 

35-36 wk, (2 infants) 
Hyaline membrane disease 
Necrotizing enterocolitis 


Cc D OC Dne me eme 69 
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33-34 wk. (1 infant) . 
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35-36 wk. (0 infants) 





were compared. The mean gestational age of those 
neonates who developed RDS was 31.88 weeks, while 
that of those who did not was 32.15 weeks. The dif- 
ference was not statistically significant. Gestational age 
was therefore not felt to be a confounding variable in 
the relationship between hours of PRM and incidence 
of RDS. 

PRM versus RDS. Of the 340 infants in this series, 
138 (40.6 per cent) had RDS. The mean duration of 
PRM in this group was 14.91 hours. The remaining 
202 neonates had a mean duration of PRM of 26.86 
hours. This difference was statistically significant 
(Z = 8.56, p < 0.005). 

Of 217 infants born with PRM less than 16 hours, 
108 (49.8 per cent) developed RDS. Of the 123 neo- 
nates born with PRM of 16 hours or more, however, 
only 30 (24.4 per cent) developed RDS. This associa- 
tion between increased hours of PRM ànd decreased 
incidence of RDS was statistically significant (X* — 
20.96, p « 0.001). When considering only those infants 
who had RDS, 108/138 (78.3 per cent) were born with 
PRM of less than 16 hours. 


The total population of infants was divided into two 
groups. Group A consisted of 175 infants with gesta- 
tional ages of 32 weeks or less. Group B consisted of the 
remaining 165 infants whose ages ranged from 33 to 
36 weeks. | 

In Group A, 75(42.9 per cent) of the 175 neonates 
had RDS. Of 102 infants born after PRM of less than 
16 hours, 53 (52 per cent) had RDS as compared to 22 
(30.1 per cent) of 73 infants delivered after PRM of 16 
hours or more. This difference was statistically sig- 
nificant (X? = 8.28, p< 0. 005). When Group A was 
further divided into its three component subsets, how- 
ever, the statistically significant association between in- 
creased hours of PRM and decreased incidence of RDS 
was only found to exist in the 31 to 32 week subgroup 
(Table II). The significance of this relationship in the 
oldest subset of Group A was in fact responsible for the 
statistical association which was initially attributed to 
the eritire group. 

In Group B, 63 (38.2 per cent) of the 165 infants had 
RDS. Of 115 neonates delivered after PRM of less than 
16 hours, 55 (47.8 per cent) had RDS as compared to 8 
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(16 per cent) of 50 infants delivered after PRM of 16 
hours or more. Again, the difference was statistically 
significant (X? = 14.95, p « 0.001). When Group B was 
divided into its two component subsets, the association 
between increased hours of PRM and decreased in- 
cidence of RDS was found to be E in both 
(Table IL). $ . 

PRM versus survival. Within Group A none of the 
three subsets had a statistically significant correlation 
between survival and hours of PRM (Table III). In the 
31 to 32 week group, RDS or associated conditions 
were responsible for deaths in three infants with PRM 
of 16 hours or more, as well as in three with ruptured 
membranes for less than 16 hours (Table IV). 

Within Group B, however, the results were quite dif- 
ferent (Table III). In the 33 to 34 week group there 
were I] deaths in infants with PRM of less than 16 
hours. Five of these neonates had RDS and died of the 
disease or related conditions, while a sixth had both 
RDS and sepsis. There wasonly one death in the group 
with PRM of 16 hours or more. This infant did not 
have RDS and died of multiple congenital anomalies. 
In the 35 to 36 week group, two infants with PRM of 
less than 16 hours died, and both had RDS. In the 
oldest subset there were no deaths at all in neonates 
with PRM of 16 hours or more (Table IV). 

In the entire series of 340 patients there were only 
six deaths related to sepsis. Four of these infants had 
PRM of 11 hours or less. 


Comment 


The objective of this study was to evolve a rational 
form of management for a patient with PRM based on 
the experience accumulated at the Yale-New Haven 
Hospital. Recognizing that the gestational age of a fetus 
may well be critical in determining its reaction to the 
stress of ruptured membranes as well as its susceptibil- 
ity to infection, an attempt was made to identify as 
precisely as possible which infants, if any, would benefit 
from delaying their delivery. 

Our data showed a statistically significant correlation 
between PRM greater than 16 hours and a reduction in 
the incidence of RDS for infants of 31 weeks' gesta- 
tional age or older. Although this trend was seen in the 
younger groups, it was not statistically significant. 
When PRM greater than 16 hours was cross tabulated 
with survival, however, statistical significance was 
found only for those infants of 33 weeks or older. 

Amongst the infants of 33 to 36 weeks’ gestational 
age, there was only one death when PRM exceeded 16 
hours, and that was in a neonate who did not have 
RDS. When PRM was less than 16 hours, on the other 
hand, eight of the 18 infants who died had RDS. In the 
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31 to 32 week group, despite the statistical association 


mentioned above, there were three infants with PRM 


of more than 16 hours who developed RDS and died as 
a result of it. 

Several papers published recently have TG 
data which is in agreement with these findings. Worth- 
ington, Maloney, and Smith® prospectively studied the 
association between PRM and RDS in 133 spontaneous 
deliveries. They found. a significantly decreased inci- 
dence of RDS in infants with PRM who were 28 weeks' 
gestational age or more and had birth weights greater 
than 1,000 grams. They also reported that the duration 
of the latent period had no influence on protection 
from RDS and concluded that fetal lung maturity 
might occur before membrane rupture. Of relevance 
to this study, however, is the fact that there was only 
one infant in the 33 to 36 week group with PRM 
greater than 16 hours who had RDS, and he survived. 
On the other hand, there were four neonates with ges- 
tational ages between 27 and 29 weeks who died of 
RDS despite having ruptured membranes. Three of 
these infants had PRM of more than 16 hours and two 
of them had ruptured membranes for more than 80 
hours. In the group with intact membranes there were 
five deaths due to RDS in infants whose ages ranged 
between 27 and 34 weeks. 

In a Swedish study by Christensen and associates,’ 24 
patients (including two sets of twins) with PRM before 
the thirty-sixth week were prospectively studied. The 
authors were unable to find any association between 
prolonged PRM and a reduction in the incidence of 
RDS. However, RDS was a factor in two of the three 
deaths in this series, and the gestational ages of these 
infants were 29 to 31 weeks. Their membranes had 
been ruptured for two and nine hours, respectively. 
Only one infant older than 33 weeks with PRM of more 
than 16 hours had RDS and be survived. 

In an autopsy study of a selected group of 18 infants 
with gestational ages of 36 weeks or less, Dimmick, 
Mahmood, and Altshuler’ were unable to demonstrate 
that antenatal infection protected the neonate from the 
later development of hyaline membrane disease. In this 
series 12 infants with documented hyaline membrane 
disease were 30 weeks’ gestational age or older, and 
three of these had PRM for more than 16 hours. Two 
of those infants were 30 weeks. The third was a 36- 
week-old white female who had PRM for 45 hours. She 
died at 24 hours of age with pneumonia (confirmed at 
autopsy) and a positive blood culture for Escherichia coli. 

The three studies just mentioned described a total of 
175 patients delivered at 36 weeks or earlier. In this 
group there was only one infant of 33 weeks or older 
with PRM of greater than 16 hours who had RDS and 
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died. That infant had documented E. coli sepsis follow- 
ing PRM of 45 hours in addition to her RDS. 

The expanded data presented in this paper along 
with that just cited suggest that when an infant of 33 
weeks or older has ruptured membranes for more than 
16 hours, it will not develop RDS of sufficient severity 
to be lethal. Prolonging the latent period from mem- 
brane rupture to delivery beyond 16 hours in this 
group, on the other hand, increases the possibility of 
fetal infection. It should be noted that although our 
study population included patients in whom labor was 
induced as well as those who went into spontaneous 
labor, these two groups were not segregated for the 
purpose of our analysis. We cannot be certain that 
spontaneous labor with delivery more than 16 hours 
after PRM is not a better stimulant to lung maturation 
than induction after 16 hours. Nevertheless, the data 
presented in this paper includes electively induced pa- 
tients and suggests to us that induction after 16 hours 
of documented PRM is a reasonable way to manage 
patients of 33 weeks' gestational age or more. It must 
be stressed, however, that twins and infants of diabetic 
mothers have been excluded from our study, and so 
these infants cannot be included in the above recom- 
mendation. They will have to be considered as a special 
subset of the population and studied separately in 
order to determine the best way to manage PRM when 
it occurs. 

When PRM occurs in a pregnancy of less than 33 
weeks, we have been unable to demonstrate a statisti- 
cally significant increase in survival associated with pro- 
longation of the latent period. Although there is a de- 
crease in the incidence of RDS between 31 and 32 
weeks when PRM exceeds 16 hours, death from 
hyaline membrane disease still can occur. Without 
documentation of pulmonic maturity, one is unable to 
determine which of these babies are at risk to develop 
severe RDS. Therefore, at our institution, in the ab- 
sence of evidence of amnionitis, infants of less than 33 
weeks’ gestational age with PRM are not delivered 
electively. When these neonates reach 33 weeks, how- 
ever, 1f the leakage of fluid has persisted, they are then 
induced. Amniocentesis for an L/S ratio is advisable, 
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but often impossible because of the oligohydramnios 
associated with-frank PRM. Ultrasonic confirmation of 
the patient’s dates is always obtained prior to elective 
induction. | 

As long as a patient is actively leaking fluid, she is 
kept at bed rest in tht hospital and daily white blood 
cell counts as well as temperatures taken every 6 hours 
are monitored. Prophylactic antibiotics are not given. If 
the diagnosis of amnionitis is made, delivery is effected 
within 6 hours, regardless of gestational age. Bimanual 
pelvic examinations are not done at any time until the 
decision is made to start an induction. Ruptured mem- 
branes are documented by sterile speculum examina- 
tion, at which time nitrazine and fern testing of the 
pooled fluid in the posterior vagina is performed. 

It is recognized that the data collected at the Yale- 
New Haven Hospital may not be representative of that 
in other parts of the country. For this reason it is rec- 
ommended that further studies be performed in other 
centers in order to test the rationale for these recom- 
mendations and to gather data about twins and infants 
of diabetic mothers. Furthermore, the comparability of 
spontaneous versus induced labor in outcome of preg- 
nancies beyond 33 weeks with PRM of more than 16 
hours should be examined in a randomized prospective 
study. 

Several different stressful factors have been associ- 
ated with accelerated pulmonic maturation in the pre- 
mature fetus. ! It has been hypothesized that stress 
in utero is responsible for increased fetal glucocorticoid 
production, which in turn acts as an enzyme inducer in 
the fetal lung. Our study suggests that ruptured mem- 
branes for more than 16 hours serves as a sufficiently 
stressful stimulus to function in this capacity for infants 
of 31 weeks or more. Furthermore, our survival data 
imply that receptivity to the stimulating effects of PRM 
increases with increasing gestational age. If there is a 
critical period during the third trimester when the lung 
is capable of responding to adrenal steroids, then it is 
certainly possible that the effectiveness of surfactant 
production is a function of both the degree of stress 
and the time in gestation at which it occurs. Our data 
seems consistent with this concept. 
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Meconium passage: A new classification for - 
risk assessment during labor 
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Torrance, California 


The significance of MSAL as a sign of fetal distress is controversial. To better assess this ` 
condition, we present a classification of MSAL based on the timing and quantity of 
meconium passed and divided into early light, early heavy, and late passage of MSAL. By 
means of this classification with a problem-oriented risk assessment system, 2,933 
pregnancies were prospectively evaluated during labor. The incidence of meconium 

passage was 22 per cent, of which early light constituted 53.6 per cent, early heavy 25.2 

per cent, and late passage 21.2 per cent. Early heavy MSAL is associated with increased 
fetal and neonatal morbidity and death, and with a number of antecedent obstetric 

problems. Late passage of MSAL encountered no perínatal losses, but is associated with : 
increased neonatal morbidity occurring late in labor. Early light MSAL, constituting over half 
of all our meconium group of patients, is not'associated with any increased intrapartum or 
neonatal morbidity or death. This classification of MSAL is an effective tool for risk 
assessment during labor. (AM. J. OSSTET. GYNECOL. 131: 509, 1978.) 


THE PRESENCE of meconium-stained amniotic fluid 
during labor (MSAL) in cephalic presentation is a po- 
tentially ominous sign for fetal well-being. However, 
controversy exists regarding the relative importance of 


this sign compared to other factors as an indicator of 


fetal distress. Some investigators’? have found a 
strong correlation of MSAL to-other signs of fetal dis- 


tress and neonatal morbidity; others? have not found. 


meconium-stained amniotic fluid to herald a poor out- 
.come unless other signs of fetal distress are present; 
still others? have found no significance whatsoever in 
meconium-stained amniotic fluid. 

The classification of MSAL proposed by some inves- 
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tigators'® categorizes meconium passage by the quan- 
tity or quality of the meconium passed by the fetus, but 


- few consider meconium passage as a time-related event 


over the course of labor. We, therefore, present a 


- classification of meconium passage in labor and present 


our experience with this classification as a predictive 
sign of fetal and neonatal morbidity and death. 


Methods 


. With the use of a problem-oriented risk assessment 
system, '? 2,923 pregnancies were prospectively evalu- 
ated during their intrapartum period. These pregnan- 


. cies comprise the total deliveries at Los Angeles County 


Harbor General Hospital for the period, February 1, 


- 1975, to December 31, 1975. The presence of MSAL 


was noted in 646 pregnancies with cephalic. presenta- 
tion (22 per cent). From this group, 614 patients with 
meconium passage could be matched by age and parity 


with control patients who were delivered during the 
‘same period (Control Group A). Comparisons were 


made between these groups for the variables of birth 
weight and gestational age. 
Because patients in the meconium group have a dis- 


^ tribution by birth weight and gestational age different 


from that of control patients, this difference as an in- 


' dependent variable can influence the incidence of in- 


509. 
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Table I. Classification of meconium passage in labor 


I. Early—noted on rupture of the fetal membranes prior 
to or during the active phase cf labor 
A. Light meconium: lightly stained amniotic fluid, yellow 
or greenish in color | 
B. Heavy meconium: darkly staiged amniotic fluid, dark 
green or black, usually thick and tenacious 
II. Late—meconium-stained fluid passed in the second stage 
of labor after clear fluid had been noted previously 


Table II. Neonatal outcome* 






Mecontum groups 










Control 
group B (90) 


1 min. Apgar « 7 12.8 FL 164 NS 
EH 33.1 0.0001 
LP 22.5 NS 


5 min. Apgar < 7 1.4 EL 20 NS 
EH 6.3 0.0001 
LP 45 NS 


Meconium aspiration 0.0 EL 0.6 . NS 
syndrome EH 5.6 0.005 
LP 2.7 0.005 

Death (intrapartum and 0.3 EL 0.0 NS 


neonatal) EH 2.1 <.05 
; LP 0.0 NS 


*The incidence of low Apgar scores, meconium aspiration 
syndrome, and death is shown in the control group of pa- 
tients and in the groups of patients with early light (EL), 
early heavy (EH), and late passage (LP). The incidence of 
these factors in each of the meconium groups is compared 
with that in the control group with chi-square analysis. 


trapartum and neonatal morbidity and death. To cor- 
rect for this variable, the control group was further 
refined and 545 patients with MSAL were matched by 
age, parity, and birth weight group with a subgroup of 
the control patients (Control Group B) and compared 
for the incidence of a number of variables related to 
intrapartum and neonatal morbidity and death. 

The patients with MSAL were categorized by the tim- 
ing and quantity of meconium into three groups: early 
light, early heavy, and late passage, as indicated in 
Table I. 


Results 


Distribution. Meconium was passed early in 78.8 per 
cent (heavy in 25.2 per cent, light in 53.6 per cent) and 
late in 21.2 per cent. 

Neonatal outcome. Significant differences exist be- 
tween meconium groups and control groups in intra- 
partum and neonatal morbidity and death. These data 
are shown in Table II. Early heavy meconium passage 
is associated with significantly lower 1 and 5 minute 
Apgar scores than those of Control Group B patients, 
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and significantly higher intrapartum and neonatal | 
mortality. There ts no difference between patients with 
early light meconium passage and control patients in 
the incidence of low Apgar scores. Patients with late 
passage of meconium are more likely than control pa- 
tients to have low Apgar scores—significantly so at 5 
minutes. No intrapartum or neonatal losses occurred in 
the early light or late passage of meconium groups. 

Gestational age and birth weight. Significant differ- 
ences exist between each of the meconium groups and 
Control Group A in the distribution of patients by ges- 
tational age, as shown in Table III. Patients in each of 
the meconium groups are skewed toward later gesta- 
tional ages than are control patients. 

The distribution of patients by birth weight in the 
early light and late passage groups is significantly dif- 
ferent from that of Control Group A, as shown in 
Table IV, with the distribution of patients in these me- 
conium groups skewed toward heavier birth weight. 
The distribution of patients in the early heavy meconi- 
um group by birth weight does not differ from that of 
Control Group A. 

Intrapartum events. Statistically significant differ- 
ences are found between the meconium groups and 
Control Group B in the frequency of occurrence of a 
number of intrapartum events. Table V compares the 


. incidence of intrapartum risk events in the control 


group and in the three meconium groups and presents 
an analysis of these comparisons by chi-square test. 

Early light MSAL is associated with prolonged labor, 
fetal tachycardia, and a decreased likelihood of pro- 
longed rupture of membranes. 

Early heavy MSAL is associated with moderate to 
severe toxemia, amnionitis, fetal tachycardia, and de- 
creased fetal heart rate baseline variability. 

Late MSAL is associated with pitocin augmentation 
of labor, prolonged labor, prolonged second stage of 
labor, operative forceps delivery, and outlet forceps 
delivery. 

No significant differences are found between meco- 
nium patients and Control Group B patents in the 
incidence of the following intrapartum problems: in- 
duction of labor, mild toxemia, polyhydramnios, cord 
around the neck, prolapsed cord, intrapartum hemor- 
rhage, precipitous labor, prolonged latent phase of 
labor, secondary arrest of labor, or shoulder dystocia. 

Length of labor. The length of labor in patients with 
early light and late passage MSAL is significantly 
longer than in Control Group B patients, as shown in 
Table V1. No significant difference exists between early 
heavy MSAL patients and control patients in the length 
of labor. 
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Table III. Distribution of patients by Ee age 
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Gestational age ( wk.) 


Control Group A 7 27 


(Per cent of control) (1.2) (1 2 (4.6) 
Early light MSAL 4 4 2 
(Per cent early light) (1.3) (1.3) (0.7) 
Early heavy MSAL 0 l al 
(Per cent early heavy) (0.0) (0.7) (0.7) 
Late passage MSAL 0c 0 - 0 
(Per cent late passage) (0.0) (0.0) (0.0) 
Total 11 13 30 
(Per cent total) - (1.0) (1.1) (2.6) 


109 322g 17 584 
(18.7) (55.1) a. D (2.9) (50.4)* 
27 186 70 18 306 
(8.8) (60.8) (22.9) ^ 44.9) (26.5) 
2] 86 33 13 155 
(13.5) (55.5) (21.3) (8.3) (13.4) 
12 68 26 6 112 
(10.7) — (60 232) (5.4) (9.7) 
169 ` 662 293 49 1,157 
(14.6) (57.2) (19.3) (4.2) (100.0) 


_*Per cent in "Total" column is per cent of all patients studied, both MSAL and control. ) 


; yt d.f. P 
For whole matrix 55.99 I8 0.005 
Control Group A vs. early light MSAL — 20.31 6 0.005 
Control Group A vs. early heavy MSAL 29.67 6 0.005 
Control Group A vs. late passage MSAL — 31.37 6 0.005 


Table IV. Distribution of patients by birth weight 









. Control Group A 5 . 58 
(Per cent of control) (0.8) | (9.6) 
Early light MSAL 3 14 
(Per cent early light) (0.9) (4.3) 
Early heavy MSAL 0 14 
(Per cent early heavy) (0.0) (8.4) 
Late passage MSAL 0 14 
(Per cent late passage) (0.0) (3.3) 

Total l 8 90 
(Per cent total) (0.6) (7.4) 


' Birth weight (Gm.) 
1,000-2,499 2,500-3,999 


: 4,000+ 


508 - 35 606 


(83.8) (5.8) (49.7)* 
271 40 328 
(82.6) (12.2) (26.9) 
186 16 166 
(81.9) (9.7) (13.6) 
101 15 120 
(84:2) (12.5) (9.8) 
1,016 106 1,220 
(83.3) (8.7) . (100.0) 


*Per cent in “Total” ann is per cent of all patients studied, both MSAL and control. 


x? d.f. P 
For whole matrix 27.07 9 
Control Group A vs. early light MSAL 18.75 3 
Control Group A vs. early heavy MSAL 4.55 3. 0.005 
Control Group A vs. late passage MSAL 12.13 3 


Method of delivery. Patients with early heavy MSAL 
are more likely to be delivered by primary cesarean 
section, but this difference does not reach. statistical 
significance. Patients with late passage MSAL are sig- . 
nificantly less likely to undergo cesarean section. 

Meconium aspiration syndrome. The incidence of 
meconium aspiration syndrome (MAS) differs among 
the groups of meconium passage patients. Diagnosis of 
MAS was made by observation of clinical signs of respi- 
ratory distress and confirmed in all 13 patients by the 
finding of typical. sighs ‘on chest roentgenogram. Pa- 
tients m A heavy meconium passage are sig- 


nificantly more likely to develop MAS than are patients 
with early light or late passage of meconium. Ten of 
the 13 infants were born to nulliparous mothers, and 


seven to mothers with toxemia. Seven had gestations of 


more than 42 weeks. Eight had 1 minute Apgar scores 
less than 7 and five had 5 minute Apgar scores less than 
7. Ten of the 13 infants who developed MAS had re- 
ceived vigorous attempts at prophylaüc treatment at 
birth, with intubation and suction below the vocal 
cords, as described by Gregory and associates. One 
infant died of MAS, confirmed at postmortem exam- 
ination with meconium found in the lungs, despite 


"ü 
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Table V. Incidence of intrapartum problems* 






Mecontum groups 










Control 
Group B (%) 
Prolonged rupture | 7.1 «EL 2.4 0.0003 
of membranes R EH 2.9 NS 
LP 3.6 | NS 
Moderate-severe s 1.2 EL 34 NS 
toxemia EH 4.2 0,04 
LP 3.6 NS 
Amnionitis 1.8 EL 3.0 NS 
EH 5.6 0.02 
LP 0.9 NS 
Fetal tachycardia 1.6 EL 5.8 0,002 
/ EH 6.3 0.002 
LP 2.7 NS 
Decreased FHR 2.7 EL 5.1; NS 
baseline variability EH 11.2 0.0001 
LP 27 NS 
Pitocin augmenta- 16.4 EL 173 NS 
tion EH 153 NS 
U LP 25.4 0.02 
Prolonged labor 4.7 EL 8.9 0.03 


Prolonged second 2.7 EL 37 NS 


stage EH 3.5 NS 
LP 10.8 0.0001 
Operative forceps 4.4 EL 8.5 NS 


Outlet forceps 228 EL 188 NS 


Primary cesarean 10.7 EL 9.3 NS 
section — EH 14.6 ° NS 


*The incidence of a number of intrapartum problems is 
shown in the control group of patients and the patients with 
MSAL. The incidence of these problems in each of the 
meconium groups is compared with the incidence in the con- 
trol group with chi-square analysis. 


T intubation and suction at birth. Early heavy 
meconium passage had been noted during labor. 


Comment 


The classification of MSAL presented is an effective 
tool for risk assessment in labor. The groups of MSAL 
patients differ markedly i in the incidence of fetal and 
neonatal morbidity and death. Patients. in the early 
heavy MSAL group, constituting 25.2 per cent of our 
patients, have a significantly increased likelihood of in- 
trapartum and neonatal death. The neonate is more 
likely to be depressed at the time of birth and to de- 
velop meconium aspiration syndrome. Late passage 
patients, constituting 21.2 per cent of our study popu- 
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lation, encountered no fetal or neonatal deaths. Late 
passage of MSAL neonates are more likely to be de- 
pressed at birth and to develop meconium aspiration 
syndrome but both of these events are encountered less 
frequently by them than by neonates from the early 
heavy MSAL group. Patients with early light MSAL, 
constituting 53.6 per cent of our study group, suffered 
no fetal or neonatal death, encountered few intrapar- 
tum problems, and the neonates were unlikely to be 
depressed at birth or develop meconium aspiration 
syndrome. Thus, over half of all patients with MSAL 
studied could be identified and managed as low- risk 
patients. 
. Patients with early heavy MSAL differ from patients 
with late passage of MSAL in the type of intrapartum 
problems likely to be encountered. Early heavy MSAL 
is associated with other signs of fetal distress and with 
antecedent obstetric conditions which may jeopardize 
fetal welfare. Late passage of MSAL is associated with a 
number of problems which occur later in the course of 
labor, and which are less likely to impair fetal and 
neonatal well-being. The association of early heavy 
MSAL with amnionitis corroborates the in vitro study 
of Florman and Teubner," who found the presence of 
meconiüm in amniotic fluid to enhance the growth of 
several bacterial species. The early presence of heavy | 
concentrations of meconium in the amniotic fluid may 
contribute by this mechanism to an increased incidence 
of amnionitis. 

The incidence of cesarean section differed among 
the MSAL groups. Patients with late passage of MSAL 
were less likely to undergo abdominal delivery, but 
these patients were by definition already well advanced 
in labor. Patients in the early heavy MSAL group had 
an increased rate of cesarean section, but this increase 
did ‘not reach statistical significance. In this group of 
patients at high risk for fetal and neonatal problems, 
more frequent choice of abdominal delivery may be 
justified as an attempt to improve fetal and neonatal 
outcome. n 

Since early heavy meconium is frequently associated 
with other conditions which may adversely affect 
perinatal outcome, one can pose the question: in pa- 
tients with these high-risk conditions does the presence 
or absence of early heavy MSAL affect the prognosis? 
Does the presence of an adverse environmental factor 
indicate maximal risk to fetal welfare, with meconium 
passage an incidental and essentially irrelevant re- 
sponse? Or is the presence of early heavy MSAL a sign 
of a more worrisome interaction between the fetus and 
its environme nt? We hope to address these questions in 
future studies. 
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Table VI. Length of labor* 





Mean length of labor (hr.) à 10.1 + 0.29 11.3 + 0.49 9.6 + 0.57 12.4 + 0.65 
P 0.05 NS 0.01 


*Length of labor is shown in the meconium groups and in the control group of patients. The meconium groups were compared 
with each other and with the control group with à one-way analysis of variance. The P value comparing each of the meconium 
groups with the control group was derived from a t-test matrix: 


In summary, by means of a classification of patients MSAL). In addition, this study identifies a new group 
with meconium-stained amniotic fluid during labor (late passage of MSAL) of patients who are likely to 
based on the timing and quantity of meconium passage encounter late labor problems and are at risk for 
one can categorize the tisk of perinatal morbidity and neonatal morbidity. 


death as high (early heavy MSAL) or low (early light 
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Renal response of fetal lamb to complete occlusion 


of umbilical cord 
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The renal response of the fetal lamb to repeated complete occlusion of the umbilical cord 
was studied in nine chronically instrumented animals. Five episodes of occlusion of the 
umbilical cord, each lasting for two minutes, produced a twofold rise in fetal urine osmolality 
and sodium, chloride, and potassium concentrations. Output of urine and glomerular 
filtration rate remained essentially unchanged while free water clearance decreased from a 
control of +0.10 to —0.02 ml. per kilogram per minute at the end of the fifth episode. 
Electrolyte concentrations in urine remained elevated for at least two hours following the 
occlusions. In addition to changes in urine composition, there was a 50- to 200-foid 
increase in the fetal plasma concentration of vasopressin. These studies incicate that 
complete interruption of the umbilical circulation, even though of short duration, produces 
disturbances in fetal renal function that can lead to loss of electrolytes i in the urine. They 
provide an explanation for the low sodium levels reported in asphyxiated newborn infants in 


renal failure. (Am. J. OBSTET. GYNECOL. 131: 514, 1978.) 


ABNORMALITIES IN BOTH the composition of plas- 
ma and in renal function have been observed in new- 
born infants who have suffered.from severe asphyxia 
during labor and delivery.“ We previously have 
shown that the response of the fetus to a metabolic 
' acidosis induced by infusion of acid directly into the 
fetus included an increased excretion of electrolytes in 
the urine?; acidosis produced by partial occlusion of the 
umbilical cord for one hour also caused loss of electro- 
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lytes in the fetal urine despite an initial fall in glomeru- 
lar filtration rate (GFR) and urine output. The present 
study was designed to investigate whether hypoxia 
and/or acidosis produced after brief, intermittent 
episodes. of complete occlusion of the umbilical cord 
would lead to similar disturbances in fetal kidney func- 
tion and loss of electrolytes in the urine. 


Material and methods 


Under spinal anesthesia, catheters were implanted 
in the femoral artery and vein and in the bladder of 
nine fetal lambs of 102 to 110 days’ gestational age. 
Catheters were also placed in a maternal femoral artery 
and vein. Anesthesia, operation, and pre- and postop- 
erative care of the ewe were essentially the same as 
those used and described in detail in earlier studies.” $ 
Án inflatable cuff* was placed around the umbilical 
cord and secured to the fetal abdominal skin; the vol- 
ume of fluid required to fill the cuff and completely 
occlude the umbilical cord was determined under di- 
rect vision at the time of operation. | 


*Rhodes Medical Instruments, Woodland Hills, California. 
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Experiments were conducted at least six days post- 
operatively and at a mean gestational age of 113 days 
(range, 108 to 118 days) and an estimated weight of 
1.37 kilograms (range 1.0 to 1.6 kilograms). Control 
observations were made over a two-hour period. The 
fetus was then subjected to five episodes of complete 
cord occlusion, each episode lasting for two minutes 
followed by a 13 minute recovery period. Fetal blood 
pressure and heart rate were monitored throughout 
by use of a Statham strain gauge transducer* and 
cardiotachometer triggered by pulse pressure. Fetal 
blood samples were taken periodically and urine was 
collected in 30 minute fractions before, during, for 
three hours, and at 12 hours following the asphyxial 
episodes. Urine was collected into specimen tubes 
positioned below the level of the fetus in order to drain 
the fetal bladder continuously. To avoid including 
urine present in the bladder before collection, the ini- 
tial sample was discarded. Each study consisted of three 
control collection periods. Maternal arterial samples 
were taken before and after the episodes of cord oc- 
clusion and at the completion of the study. 

In addition to measurement of blood and urine 
acid-base indices and electrolytes," GFR was measured 
in three animals using ‘**I-labeled sodium iothala- 
mate,T? and plasma vasopressin levels were measured 
in another three animals using a specific radioim- 
munoassay.? Urea and phosphate in urine and plasma 
and ammonia and titratable acid in urine were deter- 
mined in all specimens.!??? 

Statistical analyses were done using the paired t test, 
each fetus serving as its own control. 


Results 


Cardiovascular. The effects of repeated episodes of 
complete occlusion of the umbilical cord on fetal arte- 
rial pressure and heart rate are shown in Fig. 1. With 
cord occlusion, fetal systolic blood pressure in eight 
animals rose from 56 + 3.5 [mean + standard error 
(S.E.) to 80 + 5.6 mm. Hg while diastolic pressure 
rose from 36 + 4.0 to 55 + 3.0 mm. Hg. When the 
cord was released, pressure fell gradually and returned 
to control values at 15 minutes. The change in arterial 
blood pressure was approximately the same with 
each occlusion. Fetal heart rate fell from a mean of 
178 + 4.0 to 110 + 6.7 b.p.m. when the cord was first 
occluded. Release of the cord was accompanied by a 
rise to 200 + 12.2 b.p.m. The heart rate remained at 
this level throughout the 13 minutes of recovery. With 
each occlusion, heart rate fell to a similar level but the 
subsequent tachycardia following the fourth and fifth 


*Statham Instruments, Inc., Oxnard, California. 
TGlofil 125, Abbott Laboratories, North Chicago, Illinois. 
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TIME IN MINUTES 


Fig. 1. Arterial blood pressure (FBP) and heart rate (FHR) in 
eight lamb fetuses prior to, during, and following five 
episodes of complete occlusion of the umbilical cord (indi- 
cated by the arrows). 


episodes was more severe, reaching 230 + 12.6 and 
240 + 12.2 b.p.m., respectively. Heart rate returned to 
control levels one hour after the last episode of cord 
occlusion. i 

Blood acid-base and electrolytes. Changes in fetal 
pHa, Paco, Pao,, and base deficit during and following 
the first and fifth episodes of cord occlusion are given 
in Table I. Fetal pHa and Pao, fell while base deficit and 
Paco, rose during occlusion; these changes were similar 
for each episode. However, while blood gases returned 
to control values shortly after each release of the cord, 
the changes in pH and base deficit were progressive 
with a gradual accumulation of acid. Thirteen minutes 
after the end of the fifth occlusion, pHa was 7.27 and 
base deficit was 5.4 mEq. per liter; at the end of the 
two-hour recovery period, the values were 7.34 and 
1.0, respectively. 

Mean arterial acid-base indices in the mother prior to 
cord. occlusion were: pHa, 7.48 + 0.12; Pag, 94.6 + 
5.94 mm. Hg; Paco, 31.6 + 1.50 mm. Hg; and base 
deficit, 2.2 + 0.95 mEq. per liter. There was no sig- 
nificant change in these values as a result of the cord 
occlusion, mean values in samples taken immediately 
after the fifth occlusion being 7.49 + 0.011, 98.4 + 
4.02, 31.8 + 0.66, and 2.0 + 0.84, respectively. 

Mean sodium level in fetal plasma prior to occlusion 
of the umbilical cord was 143.3 + 1.71 mEq. per liter; 
values for potassium and chloride were 4.2 + 0.3] and 


107.8 + 0.95 mEq. per liter, respectively; mean plasma 


osmolality was 297.8 + 2.10 mOsm. per kilogram. 
With the exception of increased sodium levels at the 
end of the first occlusion and osmolality at the end of 
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Table I. Adit indices (mean + §.E.) i in em blood of six lamb fetuses Bud to and following the 
first and fifth episodes of complete occlusion of the umbilical cord 


pHa P 7.371 + 0.0098 





i 
First occlusion 


| Control | End (2 min.) Recovery (13 min.) 





Control 





7.244* + 0.0247 7.322* + 0.0178 7.280* + 0.0244 
Paco, (mm. Hg) .43.9 + 2.35 63.0* + 2.75, 46.9 + 2.29 48.1 + 2.80 
Bam (mm. Hg). « 20.3 + 0.93 9.7* + 1.50 21.8 + 1.12 17.6 + 2.43 
Base deficit (mEq. Hy 0.3 + 0.35 jt 0.96 1.6* + 0.65 4.4* + 1.36 
*P«005. `> | | ' F 
Table II. Pisa composition (mean + S.E.) in six : larab fetuses p prior to and alow the first, 
fourth, and fifth Pe of complete occlusion of their umbilical cords 
l End of occlusion ia 






Control - 


Na (mEq./L.) 143.8 + L71 '147.553 2.08 > 143.8 2.86 . 140.53 5.88 — 142.0 +1.47 144.5 + 8.75 
Cl(mEq/L) 107.8 + 0.95. - 1090+3.51 . 1080-2.16 107.0+1.96. 107,0 +2.42 107.8 5 2.46 
Osmolality (mOsm. (Kg) 297.8 +2.10 299.0 +5.40 '304.0*+ 178 ` 296.8 +229  2953:-3.09 295.0 + 3.85 
*P < 0.05. | | | 
: N 
OSM 298 299 304 297 295 a 295 ! 
Na 143 148 144 141 142 145 


Mi./KG-MIN 
040p . 


0,30 
020 
040 7777 3 


a -0.10 












[20 i80 240 





TIME IN MINUTES 


Fig. 2. Urine flow (c) and solute-free water clearance (a), Mean + S.E. in six lamb fetuses prior to, 
during, and following five episodes of complete occlusion of the umbilical cord (indicated by the 
arrows). Figures in the-upper part of the diagram represent the corresponding plasma and sodium 


concentrations and osmolality. 


the non episode (P « 0.05), mean values sf fetal 
plasma ‘electrolytes following brief episodes of cord 


occlusion were not different from the control values 


; (Table IL). 

Urine flow and composition. Changes i in urine out- 
put and. free water clearance with ‘intermittent cord 
. occlusion are shown in Fig. 2. No significant differ- 
ence was found between the mean urine flow during 
the three control periods, values being 0.26 + 0.035, 
0.27 + 0.026, and 0.25. 0.27 ml. per kilogram per 
minute, respectively. There was no consistent change 
in urine output as a result of these brief periods of 


1 

complete occlusion. However, these episodes caused a 
significant persistent fall in free water clearance from a 
control of +0.19 + 0.03 toa minimum of —0.02 + 0.01 
ml per kilogram per minute during the 30 minute 
interval following the last occlusion. The values were 
still below control after two hours of recovery. 

Intermittent complete cord occlusicn caused a two- 
to threefold rise in urine osmolality, sodium, potassium, 
and chloridé; these values remained elevated for at 
least three hours (Table III) but had returned to con- 
trol levels by 12 hours. These increased concentrations 
of electrolytes were accompanied by a significant rise in : 


mo: 
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Fifth occlusion 





End (2 min.) 


Recovery (13 min.) 


7.270* + 0.0263 





Recovery (2 hr.) 


7.340* + 0.0140 


7.146* + 0.0326 


71.1* + 6.00 48.3 + 2.88 46.9 + 2.76 
7.6* = 1.80 20.8 + 1.85 21.7 + 1.51 
1.0 + 0.99 


6.0* + 1.80 , 5.4* + 1.46 





the rates of excretion of sodium, potassium, and chlo- 
ride in the urine because urine flow was'not diminished 
(Fig. 3). No change in excretion of bicarbonate was 
observed (Fig. 3). There was also a rise in urea concen- 
tration in the urine; this rise, although significant, was 
small and of short duration. The occlusions were not 
associated with a significant change in either pH or 
concentration of ammonia, phosphate. or titratable 
acid in the urine. 

No consistent change in GFR was observed as a result 
of intermittent cord occlusion although there was a 


tendency for GFR to increase during the recovery 
. period. Control values in three animals, were 0.5, 0.9, 


and 0.7 ml. per kilogram per minute; during cord oc- 
clusion these values were 0.2, 0.7, and 1.0 ml. per 
kilogram per minute, respectively; 60 minutes after the 
last cord occlusion GFR's in these animals were 0.4, 1.2, 
and 1.0. This is in contrast to the fall in free water 
clearance that persisted for several hours in each 
animal. 

Vasopressin. The changes in the levels of vasopres- 
sin in fetal plasma following occlusion of the umbilical 
cord are shown in Table IV. Results from two experi- 
ments in which the umbilical cord was partially occlud- 


ed for a period of 60 minutes are also included for - 


comparison. Despite individual variation, there was a 
significant increase in vasopressin in all cases. The 
levels after 60 minutes of partial occlusion in two ani- 
mals were 47.5 and 125 pg. per milliliter. Following the 
first complete cord occlusion, the levels in three ani- 
mals reached 20, 100, and 160 pg. per milliliter, and 
after the fifth episode they reached 500, 110, and 520 
pg. per milliliter, respectively. After the release of 


the cord, plasma vasopressin concentrations fell and: 


reached control levels by 30 minutes in most cases. 


Comment 


These experiments show that interruption of the cir- | 


culation in the umbilical cord, even though of intermit: 
tent and brief duration, causes a sharp rise in plasma 
vasopressin and in excretion of electrolytes. The in- 
crease in excretion of electrolytes by the kidney follow- 


z 
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ing the five episodes of cord occlusion is not reflected in 
the levels of plasma electrolytes and persists for a pro- 
longed period after the oxygenation and acid-base state 
of the fetus have returned to normal. 

No consistent change in urine output was observed 
in the present stutly. In previous experiments where 
the umbilical cord was ‘partially occluded for one hour, 
there was a gradual reduction jn urine output and in 
GFR. This was followed by a mild diuresis beginning 30 
to 90 minutes after the release of the cord. In the 
present experiments, the insult was of a different na- 
ture, since the cord was completely occluded and for 
two minutes only. The fetal cardiovascular and renal 


. responses to the two types of occlusion might be differ- 


ent. Furthermore, if reduction in urine output had oc- 
curred, it could not have been detected since the period 
of urine collection corresponding to these episodes also 
included the 13 minutes of recovery. Because there was 
no overall fall in urine output, the increase in:excretion 
of electrolytes was greater than that observed following 
partial occlusion of the umbilical cord. 

‘Occlusion of the umbilical cord of the fetal lamb was, 
associated with an increase in plasma levels of vaso- 
pressin. The increase following a single two minutes of 
complete occlusion of the cord was similar to that seen. 
after one hour of partial occlusion. These values were 
comparable to those found by Alexander and associ- 
ates? in the fetal lamb following maternal hypoxia. It is 
not possible from these results to determine whether 
the higher levels reached after the fifth episode of 
complete occlusion are due to accumulation or to 


. higher rate of production due to an increasing degree 


of stress created with each successive occlusion as evi- 
denced by a lower pHa and Pa,,.!* The fall in the levels 
after the release of the cord is in agreement with the 
findings of Skowsky and associates" that the half life of 
vasopressin in.the fetal lamb is much shorter than that 


in the adult sheep. 


In addition to increased release of vasopressin, in- 
trauterine hypoxia is also associated with stimulation of 


.the sympathetic nervous system and activation of the 


renin-angiotensin system. 13, 16, 17 In the adult animal, 
catecholamines, vasopressin, and angiotensin are all 


' known to increase blood pressure and alter both total 


and regional kidney blood flow as well as tubular reab- 
sorption.'^7?" They are- very likely responsible for the 
change in urine composition we have observed during 
and after cord occlusion; although their effects on kid- 
ney function in the fetus remain to be determined. 
Although urine concentrations rose with complete 
cord occlusion, the average maximum of 340. mOsm. 
per kilogram is lower than that reported by us follow- | 
ing one hour of partial occlusion of the cord. This dif- 
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Table III. Urine composition (mean + S.E.) in gx fetal lambs before, during, and E five episodes of 
complete occlusion of their umbilical cords 


Occlusion 
| 1982 ` 3G 4 5 
l Gontrol (0-30 min.) . (30-60 min.) (60-75 min.) 
Flow (ml./Kg./min.) * 0.95 + 0.027 0.28 + 0.079 | 0.28 + 0.087 0.28 + 0.115 
. Osmolality (mOsm./Kg.) , 186.3 + 16.61 246.6* + 21.45 .  841.0** + 42.68 844.9** + 55,95 

Na (mEq./L.) 45,5 + 7.447 ` 78.1* + 16.86 82.6** + 15.95 89.8** + 14.30 
K (mEq./L.) 5.02 + 1.00 7.58 + 1.82 12.99* + 5.43 19.43* + 5.49 
NH? (mEq./L.) 1.8 + 0.24 1.9 + 0.53: 9.5 + 0.92 2.2 + 0.63 
Cl (mEq./L.) 21.8 + 5.96 47.9** + 10.12 60.0** + 10.78 E 61.0** + 11.18 
Hcog 14.6 + 2.93 15.6 + 2.65: 14.3 + 2.06 14.8 + 2.48 
Phosphate (mM./L.) 1.1 + 0.28 1.3 + 0.55 22* + 0.51 1.3 + 0.44 
Titratable acid (mEq./L.) —5.8 + 1.35 —7.0 + 2.97 —5.1 + 2.95 —3.9 + 2.30 
Urea (mM./L.) 14.9 + 1.84 15.0 + 1.34 17.3* x. 1.95 19.0* « 2.40 
pH 7.10 + 0.182 7.16 + 0.108 7.14 x 0.101 7.15 + 0.096 

*P < 0.05. ' - 

**P «0.01. ` 


Table IV. Change in plasma vasopressin concerrtrations (picograms per milliliter) following cord 
occlusion—recovery samples were taken 30 minutes after end of occlusion 


" First occlusion (pg./ml.) Fifth occlusion (pg. Inl.) 
| ype | | 





Sheep No. 408; ges- Partial for 60 1.5 125 32.5 
‘tation, 108 days min. | 
Sheep No. 451; ges- Partial for 60 1.5. 47.5 — 25 
tation, 112 days min. 
Sheep No. 525; ges- Complete for 2.0 100 10 2.3 110 8.0 
tation, 108 days 2 min. 
Sheep No. 132; ges- Complete for 6.3 20.0 4.0 20.0 500 30.0 
tation, 126 days 2 min. 
Sheep No. 132; ges- Complete for 2.5 160 60.0 40.0 520 56.0 
tation, 133 days 2 min. 
| Vv ov v 3 | DN 
Eq/kg- min 
3507 | , Ek 
3 E B c 


300 | " 7 E 
25.0 I = a 
200 = : 
15.0 | i ; 
100 | i 
50 
e 


0-5 15-30 350-45 45-60 60-75 75-90 90-120 120-180 [80-240 
ü TIME IN MINUTES ' 


Fig. 3. Mean electrolyte excretion in six fetal lambs prior to, during, and following five episodes of 
complete occlusion of the umbilical cord (indicated by the arrows). 


320.0** + 25.81 
97.8** + 15.21 
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: Number 5 
Recovery (min.) 
75-90 90-120 120-180 
0.30+0.088 0.22 + 0:058 ` 0.22 + 0.027 


273:B** 231.53 
80.8** + 18.10 


268.3** + 26.93 
88.5** + 15.64 
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ference could be due either to the smaller increase in 
vasopressin, lower levels producing mainly an anti- 
diuresis in this species,’® *! or to the decrease in urine 
flow and GFR during prolonged partial occlusion. In 
either case, the high urine concentrations could explain 
the high osmolality*of amniotic fluid samples obtained 
from complicated pregfiancies.” 

These experiments demonstrate the ability of the 
fetus to adjust to the metabolic derangements caused 
by brief periods of cord occlusion, provided that 
neither fetal swallowing of amniotic fluid nor placental 
exchange is impaired. However, if intermittent cord 
occlusion were to occur repeatedly over a period of 
several hours of labor, with a concomitant impairment 
of fetal swallowing and placental exchange, the renal 
response we have demonstrated could lead to a net loss 
of electrolytes and the low sodium levels reported in 
asphyxiated newborn infants in renal failure.* 





10.15* + 3.43 8.63 + 3.11 6.33 + 1.83 
1.9 + 0.66 1.6 + 0.45 1.8 + 0.65 
64.7** + 9,9] 57.0** + 9,88 47.8** + 11.25 
14.8 + 2.45 15.8 + 2.78 14.3 + 2.26 
1.6 + 0.57 1.3 + 0.51 1.3 + 0.57 
—5,5 + 3.19 —5.8 + 2.49 —5.8 + 1.85 
19.1* + 2.35 18.2* + 2.30 15.8 + 1.90 
7.15 + 0.095 7.19 + 0.082 7.17 + 0.102 
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The effect of fetal age, birth weight, and sex on cord 
blood immunoglobulin values 


» 


LARS L. CEDERQVIST, M.D. 
LINDA C. WOOL, B.S. 
STEPHEN D. LITWIN, M.D. 
New York, New York 


In order to determine the role played by fetal "factors" in fetal immunoglobulin levels, cord 
blood samples from 176 normal infants were analyzed for the relationship between 
immunoglobulin concentration and the gestational age, birth weight, and the sex of the 
fetus. Cord blood IgM and IgG both increased with gestational age until term, while IgA, its 
subclasses IgA; and IgA,, and IgD were unaffected by gestational age. IgM and igG were 
higher in fetuses weighing 2,000 grams or more, while IgA, IgA,, and IgA; were not 
influenced by birth weight. Cord blood immunoglobulin values were the same in male and 
female infants. The interrelationship between cord blood immunoglobulin class and 
subclass concentrations was examined in two ways: (1) The correlation coefficient r for 
paired samples was calculated between immunoglobulin concentrations in individual cord 
sera, (2) Student's t test for the mean was used to compare subgroups of the entire sample 
populations, divided into high, intermediate, and low immunoglobulin values. igM and IgG, 
and IgM and IgD were correlated. The data obtained indicate the need to consider the 
gestational age and birth weight of a neonate in the use of cord blood immunoglobulin 
values to evaluate the possibility of fetal infection. (AM. J. OBsTET. GYNECOL. 131: 520, 


1978.) 


DETERMINATION OF CORD BLOOD immunoglobulin 
(Ig) values has been used to evalute the fetus for in- 
trauterine infection." * To utilize such data it is neces- 
sary to know if the time of gestation when delivery 
occurs affects the mean levels of Ig normally expected 
to be found. To establish normal values for the third 
trimester of pregnancy, 176 cord sera from the 
twenty-seventh through the forty-second week of ges- 
tation were analyzed, and the data were correlated with 
birth weight, fetal sex, and interrelationships between 
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cord blood levels of different immunoglobulin classes. 
Cord sera tested were all from normal neonates. 


Material and methods 


Cord serum from 176 infants who were delivered 
between the twenty-seventh and forty-second weeks of 
gestation and in whom there was no history of infection 
during pregnancy or rupture of the membranes prior 
to labor were randomly sampled from March, 1974, 
through: December, 1976. 

IgA and its subclasses IgA; and IgA, were semiquan- 
titatively measured by a hemagglutination inhibition 
method, which has been described in detail elsewhere. 
The lower limit of detection was 0.5 mg. per 100 ml. 
for IgA and its subclasses IgA, and IgA, and 0.02 mg. 
per 100 ml. for IgD. When neither IgA, IgA,;, nor 
IgA. was detected («0.5 mg. per 100 ml.) the sample 
was concentrated by an Amicon concentration selector 
model CDSIO (Amicon Corporation, Lexington, 
Massachusetts) five to five and one-half times with the 
use of nitrogen with 60 pounds per square inch posi- 
tive pressure. Thus concentrations of IgA, IgA;, and 
IgA. above 0.09 to 0.10 mg. per 100 ml. could be de- 
termined. 
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Table I. Ig levels (mg./100 ml. + 1 S.D.) in 176 normal cord sera during the third trimester of gestation 





27-39 9 1,484 + 326 5.7417 1.8 + 
33-35 17 2.234 + 435 5.3 +418 12+ 
36-37 29 2,637 + 384 8.3 + 5.6 22 + 
38-39 25 3,818 + 453 11.1 € 6.4 18+ 
40 76 3,453 + 507 10.8 + 5.8 19+ 
41-49 90 3,634 + 536 11.5+63 19+ 


eS en um 
Q uuo 


1.3 + 0.9 0.6 + 0.3 05203 680 + 326 
0.9 + 0.5 0.3 + 0.2 0.3 + 0.4 796 + 160 
1.6 + 1.2 0.5 + 0.4 0.4 x 0.3 970 3: 278 
1.4 x 0.8 0.4 X03 « 0.7207 1,235 + 411 
1.5 * 0.8 0.4 + 0.3 0.3 + 0.4 1,161 + 594 
1.4 + 0.6 0.4 + 0.2 0.5 + 0.4 1,270 + 356 





The IgM concentrations during Week 40 were statistically significantly higher than those during Weeks 27 to 32 (p « 0.001), 
33 to 35 (p < 0.001), and 36 to 37 (p < 0.05). The IgM concentrations during Weeks 38 to 39, 40, and 41 to 42 were significantly 
elevated when compared with those during Weeks 27 to 32 and 33 to 35 (p < 0.001). IgM levels during Weeks 36 to 37 were 
significantly elevated as compared with those during Weeks 27 to 32 (p < 0.05) and 33 to 35 (p < 0.01) and significantly lower than 
those during the fortieth week; they were however not significantly different from IgM levels during Weeks 38 to 39 and 41 to 42. 
The IgG levels during weeks 38-39, 40, and 41 to 42 were significantly higher than those during Weeks 27 to 32 (p < 0.001), 33 to 
35 (p < 0.001), and 36 to 37 (p < 0.01). 


*This represents 176 samples. The 19 samples in which IgD was not detected were averaged as 0. 


Table II. Relationship between Ig level (mg./100 ml.) in 176 normal cord sera and birthweight 


15 





Birth weight 
(grams) 


Weeks of 
gestation 





2,000 and less 818428 57422  L7-L1  LI£*08 05402 04503 681 + 246 
(15944251) | | 

2,001-2,500 18 ^ 357520 85467 18415 1511 05-04 04-03 1,051 + 271 
(2,281 + 138) 

2,501-3,000 44 387.9419 97466 194138 14+10 04-03 052404 1,045+477 
(2;795 +:129) : 

3,001-3,500 49 89.7419 112549 18409 1540.7 05-03 06-04 1,264 + 627 
(3,284 + 119) 

3,501-4,000 49 40.1410 102-53 19-11 15-08 03-02 04404 1,168+ 409 
(3,732 + 156) 

4001andabove 138 401-10 87-73 18-08 14406 03-02 03-03 9935:331 


(4,362 + 422) 


Fetuses weighing 2,000 grams and below had statistically significantly lower levels of IgM than fetuses weighing, 2,501 to 3,000 
(p < 0.001), 3,001 to 3,500 (p « 0.001), and 3,501 to 4,000 grams (p « 0.001), but when compared with fetuses weighing 2,001 to 
2,500 grams IgM levels were not significantly different. IgG levels in fetuses with birth weights of 2,000 grams and below were 
statistically significantly lower than those in fetuses weighing 2,001 to 2,500 (p < 0.001), 2,501 to 3,000 (p « 0.001), 3,001 to 3,500 
(p « 0.001), 3,501 to 4,000 (p « 0.001), and 4,001 grams and above (p « 0.05). The correlation coefficient r between paired 
samples showed statistically significant correlation between birth weight and IgM (p « 0.05) and between birth weight and IgG 


(p < 0.01). j 


*This represents 176 samples. The 19 samples in which IgD was not detected were averaged as 0. 


IgG.and IgM were determined on single radial im- 
rnunodiffusion plates (Kallestad, Inc., Chaska, Min- 
nesota) Precipitation rings were measured after 24 
hours for IgG and after 72 hours for IgM. The lower 
limit of detection for IgM was 5.4 mg. per 100 inl. and 
that for IgG was 3.6 mg. per 100 ml. 

The correlation coefficient r was used to détermine 
whether there was any correlation between the follow- 
ing values in each patient: IgA and IgM, IgA and IgG, 
IgA and IgD, IgM and IgG, IgM and IgD, IgG and 
IgD. Correlation between birth weight and each Ig was 
also calculated by means of the correlation coefficient 
r.° In addition the material was divided into subgroups 
according to périod of gestation, birth weight, sex and 
finally, into subgroups for each Ig according to low, 
intermediate, or high Ig levels; the difference of the 


mean between the subgroups was calculated according 
to the Student's t test? 


Results 


Immunoglobulin measurements. IgA, IgA,, IgA,, 
IgG, and IgM were detected in all samples tested. IgD 
was measurable in 89.2 per cent of the cord sera. The 
lowest IgD level tested was 0:02 ml. per 100 ml.; the 19 
samples which were negative may have had. levels 
below this value. IgD has previously been reported in 
only 4.5 to 8.0 per cent of tested cord blood.” * The 
present data in this study are consistent with a recent 
study from this laboratory in which IgD was measura- 
ble in 84 per cent of cord sera at term with the usé of 
the same technique.? Cord blood values at term for 
IgM and IgG were consistent with normal data ob- 
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Fig. 2. Relationship between birth weight and IgG (r = 0.206, t = 2,776, p < 0.01). 


tained at other laboratories.” '* U In earlier reports 
measurable levels of IgA were reported in 5.4 per 
cent? and in one third of cord blood with im- 
munodiffusion and in all specimens with a radioim- 
munoassay.!* Our present technique permitted us to 
measure IgA in all cord bloods; IgA data have been 
previously reported from this laboratory. 

Ig levels throughout the third trimester. When the 
material.was divided into six groups according to weeks 


of gestation, IgM and IgG increased toward term (Ta- 


ble I). As calculated by the Student's t test," IgM con- 
centrations during Week 40 were significantly higher 
than those during Weeks 27 to 32 (p « 0.001), 33 to 35 


(p < 0.001), and 36 to 37 (p < 0.05). IgM concen- 
trations during Weeks 38 to 39, 40, and 41 to 42 were 
statistically elevated when compared with Weeks 27 to 
32 and 33 to 35 (p « 0.001). IgM levels during Weeks 
36 to 37 were significantly elevated as compared with 
those during Weeks 27 to 32 (p « 0.05) and 33 to 35 
(p< 0.01) and significantly lower than those during 
the fortieth week; they were however not significantly 
different from IgM levels during Weeks 38 to 39 and 


41 to 42. Cord blood IgG levels were significantly 


higher during Weeks 38 to 39, 40, and 41 to 42 than 
during Weeks 27 to 32 (p < 0.001), 33 to 35 (p < 
0.001), and 36 to 37 (p « 0.01). In summary, both IgM 
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Fig. 3. Correlation between cord blood IgM and IgG (r = 0.210, t = 2.833, p< 0.01). 
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Table III. Correlation between levels of different Ig classes in normal cord serum (mg/100 ml) 









Ig level 
{mg./100 ml.) 


IgM* IgA IgD IgG 
0-5.0 39 ` 1.49 + 0.94 0.35 + 0.39 .906 + 374 
5.1-15.0 109 1.97 + 1.16 0.46 + 0.42 1,102 + 484 
15.1 and above 28 1.87 + 1.00 0.55 + 0.32 1,296 + 460 

IgA* l IgM IgD ; IgG 
0-1.0 43 8.61 + 6.17 0.46 + 0.52 . 1,066 + 384 
1.1-3.0 87 ' 9,69 + 5.83 0.42 + 0.39 1,105 x: 581 
3.1 and above 41 10.80 + 5.23 0.54 + 0.36 1,090 + 866 

IgD* IgM IgA - IgG 
0-0.20 69 8.58 + 5.48 1.71 + 1.11 979 + 419 
0.21-0.60 61 9.74 + 5.96 1,79 + 0.88 1,191 + 641 
0.61-and above 46 . 11.20 + 5.94 1.93 + 0.99 1,126 + 367 

IgG* IgM IgA IgD 
0-900 65 7.94 + 5.47 1.70 + 1.04 0.38 + 0.43 
901-1,400 79 10.05 + 5.25 1.87 x: 0.99 0.51 + 0.37 
1,401 and above ` 82 - 12.61 + 5.87 1.80 + 1.04 0.48 + 0.53 


*IgM levels of 0 to 5 mg. per 100 ml. had statistically significantly lower IgG levels than IgM levels of 5.1 to 15.0 (p < 0.05) and 
15.1 mg. per 100 ml. and above (p < 0.001). IgG levels of 1,401 mg. per 100 ml. and above had significantly higher IgM levels than 
IgG levels of 901 to 1,400 (p « 0.05) and 900 mg. per 100 ml. or below (p < 0.01). The correlation coefficient r for paired samples 
showed a statistically significantly positive correlation between IgM. and IgG (p < 0.01) and between IgM and IgD (p < 0.05). 


and IgG levels increased until 38 weeks’ gestation and. : 


then remained constant. Concentrations of IgA, IgA,, 
IgAs, and IgD showed no significant trend during the 


third trimester. IgA»/IgA, ratios decreased during ges- | 
- tation consistent with earlier observations from this: 


laboratory. The IgA;/IgA, ratio in the present series 


was 0.46 during Weeks 27 to 32, 0.33 during Weeks 33. 


to 35, 0.31 during Weeks 36 to 37, 0.29 during Weeks 
38 to 39, 0.27 during Week 40, and 0. 29 during Weeks 
41 to 42. Xov 4 

Relationship between Ig levels and birth weight: 


The material was divided into six different groups ac- 


cording to birth weight (Table II). The difference be- 


tween the mean of the different weight classes was cal- 
culated for each Ig by the Student's t test. Fetuses 
weighing 2,000 grams or less had significantly lower 
concentrations of IgM than fetuses weighing 2,501 to 
3,000 (p< 0.001), 3,001 to 3,500 (p < 0.001), and 
3,501 to 4,000- grams (p « 0.001) but had IgM levels 
which were not significantly different when compared 
witli fetuses weighing 2,001 to 2,500 grams. IgG levels 
in fetuses with birth weights of 2,000 grams or less 
were significantly lower than those in fetuses weighing 
2,001 to 2,500 (p < 0.001), 2,501 to 3,000 (p < 0.001), 
3,001 to 3,500 (p « 0.001), 3,501 to 4,000 (p « 0.001), 


.and 4,001 grams or more (p « 0.05). In summary, IgM 
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Table IV. IgM, IgA, IgD, and IgG concentrations. 
(mg./100 ml.) in normal cord sera of 95 male and 
81 female fetuses . 


icc ZEE 


IgM : 9.25 + 7.29 10.15 + 6.47 
IgA l 1.72 + 0.95 1.98 + 1.26 
IgDt - 0.42 + 0.31 0.49 + 0.51 . 
‘IgG . 1,090 + 632 . 1,089 + 366 .- 


*There is no statistically significant difference between , 


male and female fetuses in any of the immunoglobulin classes 
with the Student's t test. . 


t The 19 samples in which IgD was not detected were aver- 


aged as 0. 


3 


and IgG levels were lower in ‘fetuses weighing less than 
2,000 grams than in fetuses with higher birth weights. 
` The difference in IgA, IgA;, IgA;, and IgD levels be- 
tween fetuses of different weight classes was not statis- 
tically significant. These findings were confirmed when 
the correlation coefficient r was employed. A statisti- 
‘cally significant correlation was found between birth 
weight and IgM (r — 0.177, = 2,368, p « 0.05; Fig. 1) 
and between birth weight and IgG (r= 0.206, 


t = 2,776, p < 0.01; Fig. 2). No correlation was found : 


between birth weight and IgA (r = 0.020, t= 0.264), 
birth weight and IgA, (r = 0.072; t= 0. 951), birth 

weight and IgA; (r = 0.044, t = 0. 500),-or birth weight 
and IgD (r = 0.016, t = 0. 215). 

^ Relationship between Ig-classes. Fetal cord IgM, 


>, .. .IgA, IgD, and IgG were each divided into three groups 


according to the presence of low, intermediate, or high 
Ig concentrations (Table III). A. correlation SCORES 


IgM jud IgG levels was found. IgM levels of 0 to 5 mg. 
per 100 ml. have statistically lower IgG levels than IgM | 
levels of 5.1 to 15.0 (p < 0.05) and 15.1 mg. per 100 
ml. and above (p « 0.001). Corresponding IgG levels 


- of 1,401 mg. per 100 ml. and above were associated 


with significantly higher IgM levels than IgG levels of 
901 to 1,400 (p « 0.05) and 900 mg. per 100 ml. or less 


' (p < 0.01). In addition there was a trend for IgM levels 


to be related to concentrations of IgD. With the corre- 
lation coefficient r, a significant correlation was found 
between IgM and IgG (r = 0.210, t = 2.833, p « 0.01; 


' Fig. 3) and between IgM and lgD (r = 0.157, t = 2.100, 
p<. 05; Fig. 4) in the same individual sample. 

. ' No correlation was found between IgA and IgM 
i (r = 0, 013, 


t= 0.178), IgA and IgG (r= 0.021, 
t = 0.288), IgA and IgD (r = 0.066, t = 0.877), or IgD 


and IgG (r = = 0.058, t= 0.709) of the individual 
‘samples. 


Ig levels and fetal sex. Cord serum levels of IgA, 
IgM, IgD, and IgG were not related to birth weight. 
The average weight for 81 female fetuses was 
2,960 3:733: grams and that for 95 male fetuses 
3,223 x o grams (Table IV).. 


Cominent | 
Previous studies showed that IgM and IgG increased 


in cord.blood during the third trimester of gesta- 


tion” 4 18 This present study is consistent with those 
data. A: slow incidence of cord sera with detactable IgA 
and IgD, however, has been reported.” * !?: 13 The 


_ problem: was methodologic. The present data demon- 


strate that IgA, IgA;, E pase and igp are present at low 


+ 
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levels in most if not all fetal sera during the third tri- 
mester of pregnancy. | 

The usefulness of IgM determinations in cord blood 
in the diagnosis of neonatal infection is well estab- 
lished.! Most authors consider the normal mean IgM 
level to be about 10 mg. per 100 ml. with an upper limit 
of normal of about 20 mg. per 100’ ml.^ In most 
instances no recommendation is given with respect to 
Ig levels of premature infants. Sowards and Monif,^ 


however, showed that cord IgM levels are influenced . 


by gestational age and that in evaluating the sig- 
nificance of a given IgM level in a premature, low 
birth weight infant this factor must be taken into 
consideration. This present series confirms this view. 
A cord blood IgM level of 10.5 mg. per 100 ml, 
for example, is statistically significantly elevated 
(>mean + 2 S.D.) in a fetus of 35 weeks’ gestation or 
less (Table I) and/or a birth weight of 2,000 grams of 
less (Table II), while this cord blood value is considered 
normal in a fetus of more advanced gestation and/ Or of 
a higher birth weight. 

More recently IgA has been shown to be associated 
with the fetal response to intrauterine infections® * and 
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is of potential importance as well as IgM for detection 
of intrauterine infections. In contrast to IgM, IgA does 
not increase or decrease in cord blood throughout the 
third trimester (Table I) and in fetuses of different 
birth weights (Table III). 

The reason for thé correlation between levels of IgM 
and IgG in individual strum samples is not clear; al- 
most all of the cord blood IgG is of maternal origin!* 
and IgM is of fetal origin. Several hypothetic expla- 
nations may be offered. Maternal IgG may serve as an 
antigen and elicit fetal IgM antibody pr oduction. It has 
been shown that fetal blood may possess antiglobulin 
activity which is related to rheumatoid factor’? or anti- 
Ig allotype.?? 

Individual lymphocytes may possess both IgM and 
IgD on the surface.? The correlation between these 
two Ig classes may be related to high cell turnover. 

The above findings are limited because the sample 
groups were normal and therefore may lack substantial 
antigenic challenge. Further useful data may be ob- 
tained when fetuses with known intrauterine infections 
are tested. 


levels in normal, premature, postmature and "small-for- 
date" newborn babies, Lancet 1: 1167, 1968. 

12. Miller, M. J., Sunshine, P. J., and Remington, Y. S.: 
Quantitation of cord serum IgM and IgA as a screening 
procedure to detect congenital infection. Results in 5,006 
infants, J. Pediatr. 75: 1287, 1969. 

18. Stiehm, E. R., and Fudenberg, H. H.: Serum levels of 
immune globulins in health and disease. A survey, 
Pediatrics 37: 715, 1966. 

14. Faulkner, W., and Borella, L.: Measurements of IgA 
levels in human cord serum by a new radioimmunoassay, 
J. Immunol. 105: 786, 1970. 

15. Cederqvist, L. I., and Litwin, S. D.: Production of alpha, 
and alpha, immunoglobulin heavy chains during fetal 
life, J. Immunol. 112: 605, 1974. 

16. Sowards, D. L., and Monif, G. R. G.: Serum immuno- 
globulin M levels between weeks 23 and 37 of gestation, 
Am, J. OBSTET. GyNECOL. 112: 294, 1972. 

17. Buckley, R. H., Younger, J. B., and Brumley, G. W.: 
Evaluation of serum immunoglobulin concentration in 
the perinatal period by use of a standardized method of 
measurement, J. Pediatr. 75: 1143, 1969. 

18. Martensson, L., and Fudenberg, H. H.: Gm genes and 
gamma globulin synthesis in the human fetus, J. Im- 
munol. 94: 516, 1965. 

19. Allen, J. C., and Kunkel, H.: Antibodies to genetic types 
of gamma globulin after multiple transfusions, Science 
139: 418, 1963. 

20. Steinberg, A. G., and Wilson, J. A.: Hereditary globulin 
factors and immune tolerance in man, Science 140; 303, 
1963. 

21. Vitetta, E. S., and Uhr, J. W.: Immunoglobulin S 
revisited, Science 189: 964, 1975. 


An assessment of continuous fetal heart rate 


monitoring in labor 


A randomized trial 


IAN M. KELSO, M.R.C.O.G.: 

R. JOHN PARSONS, Pu.D. 
GORDON F. LAWRENCE, B.Sc. 
SHYAM S. ARORA, Pu.D. 

D. KEITH EDMONDS, M.B., Cu.B. 
IAN D. COOKE, F.R.C.O.G. 
Sheffield, England 


Intrapartum continuous fetal heart rate monitoring has been routinely performed at the 
Jessop Hospital for Women for some years. However, no controlled trials had ever been , 
performed to show its advantages over intermittent auscultation in low-risk patients. A 
prospective randomized study of 504 patients compared continuous fetal heart rate 


monitoring with intermittent auscultation. There was no significant difference between the 
two groups in neonatal deaths, Apgar scores, maternal and neonatal morbidity, and cord 
blood gases. The cesarean section rate was significantly increased (p « 0.05) in :he 
monitored patients but this did not seem attributable to fetal monitoring. No beneficial or 


deleterious effects of continuous fetal heart rate monitoring in labor were shown. 


(AM. J. OBsTET. GYNECOL. 131: 526, 1978.) 


SINCE THE introduction of continuous fetal heart rate 
monitoring in labor, many claims have been made re- 
garding its effect on perinatal death and morbidity. 
Some workers? * have claimed that the world-wide re- 
duction in perinatal mortality and morbidity rates ap- 
parent over the last decade is due largely to continuous 
fetal heart rate monitoring. These claims, however, 
were based on studies that lacked controls. It has also 
been stated? that it is not valid to make such claims in a 
population with so many variables without properly 
randomized controls. It may be that factors such as 
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improved antenatal and neonatal care, lower maternal 
age and parity, and better nutrition play as great a part 
in the improvement of neonatal outcome. 

We therefore decided to conduct a prospective ran- 
domized trial to evaluate the usefulness of continuous 
fetal heart rate monitoring in labor using the dip area‘ 
as a measure of fetal distress with or without in- 
trauterine pressure recordings. Fetal cord blood gas 
analysis was to be performed whenever practicable. | 
The trial was designed to reflect as much as possible the 
normal practice of the labor ward. 

Trial patients had their labors and deliveries man- 
aged by the same staff, nursing and medical, as all 
other patients on the labor ward. Decisions about man- 
agement were made in exactly the same manner as in 
nontrial patients by the duty staff on the labor ward in 
consultation with the senior staff. 


Materials and methods 


All patients under the care of the University De- 
partment at the Jessop Hospital for Women, Sheffield, 
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who were admitted to the labor ward from July, 1976, 
to June, 1977, had their labors analyzed. These pa- 
tients were admitted to the labor ward either in labor or 
to be induced. As we wished to study the effects of 
monitoring in a non-high-risk population, it was de- 
cided that patients who exhibited certain "high-risk" 
factors * shoüld be excluded from the trial (Table I). 
The factors chosen were sufficiently stringent to ensure 
that some patients conventionally regarded as at in- 
creased risk (e.g., those with meconium-stained liquor) 
would be included in the trial. The excluded patients 
could be monitored if the attending medical staff 
wished to do so. All other patients were allotted a 
sealed envelope when they were admitted, either in 
labor or for induction, to remove any antenatal bias. 
This envelope contained a slip of paper with either 

“monitor” or “nonmonitor” typed on it. Once a patient 
was admitted to the trial and had been allocated an 
envelope, then she remained in that group for the re- 
mainder of her labor. 

Patients to be monitored had a fetal scalp electrode 
(Surgicraft Copeland) attached with or without the in- 
troduction of an intrauterine pressure catheter at the 
earliest convenient time. The monitor used was either a 
Sonicaid FM2 or a type made.in the Department of 
Obstetrics and Gynaecology. Oxytocin was adminis- 
tered to all patients when indicated by a Pye Cardiff 
Infusion System Mk. 3. The fetal heart rate was 
counted every 15 minutes, or more frequently if indi- 
cated, in the nonmonitored patients during or im- 
mediately following a uterine contraction. The staff 
used a Pinard fetal stethoscope and counted for 1 full 
minute. If any difficulty was encountered in hearing 
the fetal heart sounds, an Ultrasonic Doppler (Son- 
icaid D205 M) was used intermittently. 

Since September, 1976, whenever possible, a dou- 
ble-clamped segment of cord was collected at delivery 
before the infant's first breath. Cord arterial and ve- 
nous blood gas estimations were then performed with a 
Radiometer ABL 1 automatic blood gas analyzer. Any 
drugs administered to the mother in the last 2 hours of 
labor were noted. l 

The decision to interfere in a patient's labor was left 
entirely to the duty staff. Augmentation of labor, either 
by amniotomy alone or combined with oxytocin infu- 
sion, was performed if the progess of labor fell to the 
right of the labor nomogram.’ Cesarean section or 
instrumental deliveries were performed by the duty 
medical staff. The decision to perform these was made 
by the duty and consultant staffs. As previously stated, 
the dip area was used in the monitored labors as an 
indicator of fetal distress in labor. The limits of more 
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Table I. Indications for exclusion from trial 





. Breech presentation 

. Multiple pregnancy 

. Maternal age of 40 years or greater 

Previous mentally retarded or spastic child resulting from 
delivery 

5. Previous perinatal ‘death—cause unknown 

6. Previous severe fetal diftress— Apgar score 3 or less 

7. Hypertension with diastolic pressure 110 mm. Hg or 100 
8 


He OF NS — 


mm. Hg with proteinuria 
. Two consecutive estrogen estimations «-2 S.D. from 
the normal 
9. Anemia of 8 Gm./dl. or less 
10. Insulin-dependent diabetes 
11. Admitted fully dilated and ready for delivery 
12. Missed 


Table II. Other data collected 


l. Age and parity 

2. Social class according to husband's occupation 
(Office of Population Censuses & Surveys: 
Classification of Occupation 1970) 

. Gestation in weeks of amenorrhea 

. Pelvic assessment score? 

Lumbar epidural block in labor 

. Type and duration of labor 

. Type of delivery 

. Birth weight (Gm.) 

. Congenital anomalies 


£O 00 -1 C) OH oo 


Table III. Indications for exclusion from trial 


Io. 


Admitted fully dilated 26 
Breech presentation in labor 22 
Hypértension with diastolic pressure 7 


either greater than 110 mm. Hg or 100 mm. Hg 
with proteinuria 
Previous mentally retarded or spastic 6 
child due to pregnancy or delivery 
Maternal age greater than 40 years 6 
Multiple pregnancy (all twins) 5 
Previous neonatal death—cause unknown 2 
Previous severe fetal distress, Apgar score 3 or less I 
Two consecutive estrogen estimations f l 
outside 2 S.D. 
Insulin-dependent diabetes 
Missed 
Total 





than 160 beats per minute or less than 120 beats per 

minute? were used in the nonmonitored patients. 
Infant Apgar scores at 1 and 5 minutes were calcu- 

lated by the attending midwife or, in the case of an 


operative delivery, the duty pediatrician. Any pediatric 


assessment was noted and if a baby were admitted to 
the special-care baby unit the reason for and duration 
of admission were also recorded. The duration of 
postpartum hospital stay and any signs of infection in 
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Table IV. Comparability of trial patients 


Materna: age (yr.): 


July 1,1978 
Am. J. Obstet. Gynecol., 


. Statistical test 


Mean 26.0 25.6 t = 0.88 
S.D. . 4.9 5.0 N.S.* 
Gestation (wk. amenorrhea) 
Mean 39.67 39.75 = —0.73 
S.D. 1.32 1.18 N.S. l 
Parity: 
0 116 134 x? = 7.45 
l 92 83 N.S. 
2 34 20 
3 7 8 
4+ l 4 | 6 
Social class by husband's occupation: P 
1 34 30 x! = 4.26 
2 52 57 N.S. 
3 137 120 
4 27 40 
5 3 4 
Cervical assessment (Bishop score): 
1-4 38 43 x? = 14.82 
5-8 151 154 on total 
9-12 64 54 distribution 
N.S. 
Epidurals 87 92 x? = 0.19 
N.S. 
Intra- or postpartum pyrexia > 38° C. 8 7 x? = 0.0022 
N.S. 
Duration of maternal postpartum stay (days): : 
1-3 91 88 xX = 13.97 
4-6 116 128 on total 
7-9 36 24 distribution 
10+ 10 11 N.S. 
Birth weight of infants (Gm.): i 
Mean 3,335 3,349 t= —0.36 
S.D. 459 430 N.S. 
Duration of infant nenonatal stay (days): 

- : 89 88 = 18.44 
4-6 113 123 on total 
7-9 36 25 distribution 
10+ . 15 15 N.S. 





* Not significant. 


either mother or baby were also recorded. Other in- 
formation collected is shown in Table H. 


Results | 

By June 12, 1977, 585 patients had been delivered of 
590 infants. There were 504 patients admitted to the 
trial, 253 in the monitored group and 25] ih the non- 
monitored group 81 patients were excluded (the rea- 
sons for exclusion are shown in Table III). 

The trial groups were comparable (see Table IV) for 
maternal age, gestation in weeks of amenorrhea, par- 
ity, social class, Bishop score at the onset of labor, and 
the number who received a lumbar epidural block. The 
two groups were also comparable for the incidence of 


maternal morbidity as judged by intra- or postpartum 
pyrexia’ of 38° C. or greater and duration of maternal 
postpartum stay. There was no significant difference 
when infant birth weights and duration of neonatal 
hospital stay were compared. 

The two groups were also comparable for the type of 
labor and type of delivery when studied as a whole 
(Table V). There were, however, significantly more ce- 
sarean sections in the monitored patients (p « 0.05), 
which is difficult to explain as the number of cesarean 
sections performed for fetal distress was four in the 
monitored group and three in the nonmonitored 
group. 

There were significant differences (p « 0.05) in 
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Table V. Labor and delivery 


Mon- Non- 
itored | monitored Statistical test 


Spontaneous labor 132 120 


Accelerated labor 5] 69 x* = 3.75 

Induced labor 70 62 N.S.* 

Spontaneous delivery 158 162 

Forceps or ventouse 71 78 x? = 7.17 
delivery N.S. 

Cesarean sections 24 -ll yxy? =432 


* Not significant. 


Table VI. Length of labor 


Mon- Non- Statis- 
itored monitored tical test 


Length of first stage of 
labor (hr.): 
Mean 5.94 6.63 t= —2,04 
S.D. 3.36 3.88 p < 0.05 
Length of second stage of 
labor (min.): 
Mean  . 28.01 32.35 t = —2.02 
S.D. 21.00 25.23 p < 0.05 
Length of third stage (min.): 
Mean 6.19 6.66 t= —0.55 
'S.D. 8.13 10.32 N.S.* 


* Not significant. 


lengths of the first and second stages of labor but not 
the third stage (Table VI). It is difficult to explain the 
longer first stage in the nonmonitored group but the 
shorter second stage in the monitored group may be a 
reflection of earlier medical interference, although this 
was not apparent when the numbers of operative de- 
liveries, especially for fetal distress, were compared. 

Once again, there was no significant difference be- 
tween the groups in the incidence of 1 minute Apgar 
scores of 6 or less!® (Table VII), either in absolute 
numbers or in the number of each subgroup. Of these 
48 infants, four had birth weights of less than 2,500 
grams, with three of these being monitored. Only one 
(monitored) had a birth weight of less than 2,250 grams 
(1,340 grams). Six monitored and seven nonmonitored 
infants had been delivered operatively by the applica- 
tion of midforceps. One of the nonmonitored infants 
with a 1 minute Apgar score of 3 had severe hydro- 
cephalus and spina bifida and has been excluded from 
further consideration. If the low-birth-weight infants 
and the midforceps-delivered infants are also 
excluded, each group contained 15 infants with low 
Apgar scores. 

There were two 5 minute Apgar scores of 6. Both of 


i 
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Table VII. One minute Apgar scores 6 or less* 






Apgar score 


Monitored E. 0 6 7 7 24 
Nonmonitored 2 2 3 6 6 5 24 





*x* = 0.01: not significant. 
+ 


Table VIII. Indication for admission to S.C.B.U. 


Mon- Non- Stalis- 
itored | monitored tical test 


Indication 
Infant depressed at delivery 9 12 N.S.* 
Less than 2,500 Gm. or 6 7 N.S. 


considered preterm by 
attending pediatrician 


Jaundiced—admitted only 16 10 N.S. 
for phototherapy 
Treated maternal thyro- 0 4 N.S. 


^ toxicosis euthyroid at 
time of labor 


Maternal thrombocytopenia 0 l N.S. 
Maternal pyrexia > 38° C. 0 1 N.S. 
Meconium aspiration 2 EE. N.S. 
Congenital anomalies 2 l N.S. 
Hypothermia 4 l N.S. 
Other 6 3 N.S. 

Total 45 43 x^ = 0.006 

N.S. 

Length of stay (days): 

1-3 29 28 X? = 9.05 

4-6 10 10 on total 

7-9 l 2 distribution 

10+ —— 5 3 N.S. 


* Not significant. 


these occurred in nonmonitored patients. One was an 
infant whose 1 minute score was 4 and whose mother 
had been treated, on a long-term basis, with potassium 
chlorazepate and had received an intramuscular injec- 
tion of pethidine 1 hour prior to delivery. This was 
considered by the pediatricians to have caused the de- 
pression. The other infant had a 1 minute score of 3, 
subsequently died, and will be discussed later. 

There were 88 babies admitted to the special-care 
baby unit and the number in each group, reason for 
admission, and duration of stay are shown in Table 
VIII. There was no significant difference between the 
two groups in any of these criteria. S 

There were three perinatal deaths in the 585 pa- 
tients, all in the immediate neonatal périod. The first 
was in a baby whose mother was excluded because of 
breech presentation in labor. This baby had a chromo- 
somal defect (trisomy 18) which is incompatible with 
life. The second was also excluded because of breech 
presentation and was anencephalic. The third death 
was in a nonmonitored baby. The mother was a mul- 
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Table IX. Comparison of the effect of drugs administered in the last 2 hours of labor 





Apgar = 6 
28 


Pethidine 56 
Diamorphine ° l 6 
Epidural and/or top-up 7 63 


Apgar = 7 






Statistical test 


Apgar = 6 
3 


64 x? = 1.80 
N.S.* 
4 8 x? = 0.03 
N.S. 
12 61 x? = 0.79 
N.S. 





* Not significant. 


tiparous patient whose first pregnancy had resulted in 
a forceps delivery for delay in the second stage of: 1 
hour 50 minutes. That baby weighed 3,480 grams, had 


Apgar scores of 7 and 9, and is alive and well. In the - 


present pregnancy she was admitted to the labor ward 
at 41 weeks’ amenorrhea in spontaneous labor. She was 
found at that stage to be 6 cm. dilated with a vertex 
presentation in the right occipitoposterior position 2 
cm. above the ischial spines. The patient made very 
slow progress over the next 12 hours despite an oxyto- 
cin infusion. At least two separate episodes of fetal 
tachycardia of 170 to 190 beats per minute were rec- 
ognized during this time. Finally, after 12 hours 45 
minutes, meconium-stained liquor was noted for the 
first time. The fetal heart rate at that time was 190 beats 
per minute and on vaginal examination the cervix was 
found to be fully dilated; the vertex was still in the right 
occipitoposterior position and was 1 cm. below the is- 
chial spines. Kielland's forceps were then applied and 
the vertex was rotated to the occipitoantérior position. 
Strong traction was required to deliver a male infant 
weighing 3,999 grams, with a ] minute Apgar score of 
3 and a 5 minute score of 6. Cord venous blood was 
collected at delivery and the results were as follows: 
pH, 7.29; Pco;, 31.0; Poe, 34.6; base deficit, 10.9 mmols 
per liter. The baby was transferred to the special-care 
baby unit, where he was noted to have a pulse rate of 80 
beats per minute and tachypnea. Endotracheal intu- 
bation was performed and vast quantities of meconium 
were aspirated. Despite rususcitative measures the in- 
fant died after 4 hours of neonatal life. Postmortem 
examination revealed that the baby had died from 
meconium. aspiration. 

Five infants exhibited abnormal neurologic signs. All 
of these infants had depressed Apgar scores and were 
admitted to the special-care unit. Two were in the 
monitored group and the others nonmonitored. One 
of the monitored babies was found to be hypertonic 
following a difficult delivery of the head at cesarean 
section for failure to progress in the first stage of labor. 
The Apgar scores were 6 and 8. The hypertonicity 


lasted 2 days but there were no abnormal neurologic 
signs at discharge on day 9 or at the 6 week checkup. 
The other monitored baby was found to be hypertonic 
and irritable after a spontaneous delivery following a 5 
hour 45 minute labor. The Apgar scores were 5 and 9. 
These signs were present for 3 days but there were no 
abnormal neurologic signs at discharge on day 5 or at 
the 6 week checkup. . E 

One of the nonmonitored infants was delivered by 
Kielland's forceps for arrest in the left occipitopos- 
terior position, the rotation and traction being de- 
scribed as "easy." The Apgar scores were 5 and 9 and 
the infant was later noted to be “jittery” and "irritable," 
which continued for 3 days, but there were no abnor- 
mal neurologic findings either at discharge on day 6 or 
at the 6 week and 6 month postnatal visits. The second 
infant was delivered by Wrigley's forceps for delay in 
the second stage, this delivery also being described as 
"easy." The Apgar scores were 4 and 10 and 6 hours 
after delivery the infant was noted to have a cyanotic 
attack and a left-sided convulsion. He was treated with 
phenobarbitone for 3 days but no further convulsions 


. were noted and there were no neurologic abnormalities 


at discharge on, day 12. or at the visit six weeks after 
birth. 

The third nonmonitored infant was noted to be 
"suff" and "irritable" 11 hours after a Kielland's rota- 
tion and traction delivery for fetal distress, the indica- 
tions being meconium-stained liquor with a fetal heart 
rate of 80 beats per minute. The delivery was again 
described as "easy" and the Apgar scores were 1 and 7. 
Phenobarbitone was administered for 3 days, by which 
time there were no abnormal neurologic findings, and 
the baby was discharged on day 7. 

The use of epidural anesthesia and narcotics was 
similar in the two groups and did not statistically alter 
the incidence of lowered Apgar scores (Table FX). 

Cord arterial and venous blood gas analysis was per- 
formed on 74 trial patients, 37 monitored and 37 non- 
monitored. There was no statistical difference between 


the two groups when the numbers of infants with pH 
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of 7.25 or less or base deficit of 10.0 mmols per liter or 
more were compared. 


Comment 


Continuous fetal heart rate monitoring in labor has 
been used at our hospital in the assessment of fetal 
well-being for some time. However, we felt that before 
it became entrenched the claims about its advantages? 
N over conventional auscultation should, as has been 
stated elsewhere," be demonstrated in a properly or- 
ganized prospective randomized trial. The introduc- 
tion of continuous fetal heart rate monitoring as a 
standard procedure for every laboring patient would 
have repercussions for both the patient and the finan- 
cial resources of the community and it seemed reason- 
able that definite benefits should first be shown. 

We had initially been worried about the ethical prob- 
lems that may arise as a result of our trial, but in fact on 
only one occasion was a patient withdrawn from the 
trial after entry and we found little difficulty in having 
our trial accepted by the labor ward staff. 

We had great difficulty in assessing neonatal mor- 
bidity and could find little agreement among our pe- 
diatric colleagues. We tried, therefore, to study those 
parameters which could be readily assessed: Apgar 
scores, admission to the special-care baby unit, inci- 
dence of neonatal infection, and pediatric assessment 
at delivery and at discharge. To these we added, where 
possible, cord blood gas analysis but have been unable 
to demonstrate any significant difference between the 


two groups in either the mean values or the number of 


abnormal results. We made no attempt to follow the 
infants past the routine 6 week check although we 
realize the need for—and great difficulty in per- 
forming—long-term follow-up studies. 

Other similar studies have been performed, al- 
though in both of these high-risk rather than low-risk 
populations have been studied. Haverkamp and asso- 
ciates!? were also unable to demonstrate any significant 
difference in outcome, in terms of neonatal death, 
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Apgar score, cord blood gas analysis, and neonatal 
morbidity between those infants whose mothers' labors 
had been monitored continuously and those in whom 
intermittent auscultations were employed. Also we 
showed a significantly increased incidence of cesarean 
sections in the monitored group although, unlike those 
in Haverkamp's study, these were not performed for 
fetal distress. Renou and associntes,* on the other 
hand, claimed that there was a significantly increased 
incidence of brain damage and significantly worse pH, 
Pos, and Pco, measurements in the cord blood of in- 
fants who did not receive fetal intensive care. This, 
combined with the occurrence of one asphyxial still- 


. birth in their control group, was sufficient evidence for 


them to discontinue their trial. 

Our findings in the low-risk population were similar 
to those of Haverkamp in that we were unable to dem- 
onstrate any statistically significant improvement, as a 
result of continuous fetal heart rate monitoring, as 
judged by the criteria we studied, although we did have 
one neonatal death in the nonmonitored group which 
might have been avoided by continuous fetal heart rate 
monitoring. Conversely, we have not been able to dem- 
onstrate any deleterious effects of continuous monitor- 
ing in the incidence of intra- or postpartum maternal 


: or neonatal infection. 


In conclusion, we have shown neither beneficial nor 
harmful effects as a direct result of the use of continu- 
ous fetal heart rate monitoring. However, there are 
other relevant factors which we have not studied, such 
as the training of students, medical and nursing, 
postgraduate education, and the attitudes of the at- 
tending staff. These considerations must be balanced 
with the expense of introducing fetal monitoring for all 
patients and the possible psychological effects on the 
mother and fetus, and these will vary from one center 
to another. mM 

The authors thank the medical and nursing staff at 


the Jessop Hospital for Women, Sheffield, particularly 
on Labour Ward and Landing 14A, for their help. 
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ANUSOL-HC* SUPPOSITORIES 
Reotal Suppositories with Hydrocortisone 
Acetate 


ANUSOL-HC* CREAM 
Rectal Cream with Hydrocortisone Acetate 


CAUTION: Federal law prohibits 
dispensing without prescription. 


Description: Each Anusol-HC Suppository 
contains hydrocortisone acetate, 10.0 mg; 
bismuth subgallate, 2.2596; bismuth resorcin 
compound, 1.75%; benzyl benzoate, 1.2%; 
Peruvian balsam, 1.896; zinc oxide, 11.0%: 
also contains the following inactive ingre- 
dients: bismuth subiodide, calcium 
phosphate, and coloring in a bland, 
hydrogenated vegetable oil base. 

Each gram of Anusol-HC Cream 
contains hydrocortisone acetate, 5.0 mg; 
bismuth subgallate, 22.5 mg; bismuth 
resorcin compound, 17.5 mg; benzyl 
benzoate, 12.0 mg; Peruvian balsam, 

18.0 mg; zinc oxide, 110.0 mg; also con- 
tains the following inactive ingredients 
propylene glycol, bismuth subiodide, 
propylparaben, methylparaben, polysorbate 
60 and sorbitan monostearate in a water- 
miscible base of mineral oil and glyceryl 
monostearate. Nonstaining. 


Indications: Anusol-HC is adjunctive therapy 
for the symptomatic relief of pain and dis- 
comfort in: external and internal hemor- 
rhoids, proctitis, papillitis, cryptitis, anal 
fissures, incomplete fistulas, and relief of 
local pain following anorectal surgery 
Anusol-HC is especially indicated when 
inflammation is present. When acute 
symptoms subside, most patients can 
be maintained on regular Anusol® 
Suppositories or Ointment 


Contraindications: History of sensitivity to 
any Component. Topical corticosteroids 
should not be employed in tuberculous, 
fungal and most viral lesions of the skin 
(including herpes, vaccinia, and varicella). 


Warnings: The safe use of topical steroids 
during pregnancy has not been fully estab- 
lished. Therefore, during pregnancy they 
should not be used unnecessarily on 
extensive areas, in large amounts or for 
prolonged periods of time 


Precautions: Symptomatic relief should not 
delay definitive diagnoses or treatment. 
When there is bacterial skin infection, topical 
corticosteroids should be used only with 
appropriate concomitant antimicrobial 


therapy. Prolonged or excessive use of 

corticosteroids might produce systemic COI i Or aà Q Sea 
effects. 

Dosage and Administration: Anusol-HC 


Li d 
uem for your hemorrhoid patient 
insert suppository into the anus. One sup- see 
pository in the morning and at bedtime, for 

3 to 6 days or until inflammation subsides. 


B 
Then maintain patient comfort with regular ' r'escri be 
Anusol. 


Anusol-HC Cream: Adults — After gentle ® 
bathing and drying of the area, remove tube 
cap and apply to the exterior surface and ams 
gently rub in. For internal use, attach the 
plastic applicator and insert into the anus 


by applying gentle continuous pressure. 





Then squeeze the tube to deliver medication. suppositories and cream with 
Cream should be applied 3 or 4 times a day hydrocortisone acetate —R. only 
for 3 to 6 days until inflammation subsides. 


Then eee patient comfort with regular 
Anusol Suppositories or Ointment. ° 

Supplied: Suprostores bores o 1 The professional source of comfort 
(N 0047-0089-12); in silver foil strips with 

Anusol-HC W/C printed in black. 

Cream — one-ounce tube (N 004 7-0090-01) 
with plastic applicator; detachable label. 
STORE BETWEEN 59? and 86?F (159 
and 30? C). 


Full information is available on request. 
AN-GP-81 
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Trichotine-D" is second to none in 
convenience. Lies flat for travel, without the 
potential for leakage—better than prefilled 
disposables. 
Assembly is simple. Your patient simply fills 
it with warm water, attaches nozzle and 
its ready to use. 


Trichotine-D holds 12 oz. That's twice 
the volume of prefilled disposables. 
And it's the disposable which holds 

enough volume for thorough 
irrigation. 





THE DISPOSABLE THAT HOLDS ENOUGH 
VOLUME FOR THOROUGH IRRIGATION. 


THE DISPOSABLE WITH THE 
ADVANTAGE OF AN ALKALINE BASE. 


AND LIKE OTHER DISPOSABLES— 
HELPS AVOID THE RISK OF SELF-INFECTION. 
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dies' *, show that acid These same studies show that 
recipitate vaginal alkaline douches do not precipitate 

retions, do a less than thorough vaginal secretions, cleanse 

leansing job and often burn. thoroughly and don t burn. 








Abbott hematinics solve the 
twin problems that pregnant 
patients have with iron medication 


d. Gastric distress 


Controlled-release iron 


2. Compliance lapses 


Because dosage is just once-a- 


prevents dumping of iron in 
the stomach. 


Only Abbott offers the 
Gradumet? controlled-release 
dose form. It’s patented.’ 


Fero-Folic-500'n 


Controlled -Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 meg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindication: Pernicious ane- 
mia. Warning: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin Bi; is deficient. Precautions: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 


day, patient cooperation is 


increased.’ 


1. U.S. Pat. No. Re. 27,107. 


2. Porter, A. M. W., Brit. Med. J., 1:218, 1969. 


Iberet-Folic-500'5 


Controlled -Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin B, (Thiamine 
Mononitrate), 6 mg.; Vitamin B; (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Biz 
(Cyanocobalamin), 25 mcg. 


Plus 800 meg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 


in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindication: 
Pernicious anemia. Warning: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bi; is deficient. Precautions: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 


Allergic sensitization has 
been Dr following both 
oral and parenteral adminis- ffsscr. 
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FOR THE HYSTERECTOMIZED PATIENT... 

whose ovaries have been removed, the classic vasomotor symptoms are usually 
far more intense and sudden in onset than in the natural menopause: drenching 
night sweats and frequent, intense, hot flushes may occur within days or even 
hours following hysterectomy and bilateral oophorectomy. The ultimate goal of 
therapy is to alleviate the symptoms of estrogen deficiency which prevent the 
patient from engaging in normal activity. Effective replacement therapy with 
PREMARIN (Conjugated Estrogens Tablets, U.S.P.) promptly controls moderate to 
severe vasomotor symptoms in over 90% of such patients. 


FACING LONG-TERM COMPLICATIONS... 

such as postmenopausal bone loss* PREMARIN can be important for the younger 
premenopausal, oophorectomized woman facing a prolonged loss of estrogen 
whose early symptoms may be only a prelude to more debilitating long-term com- 
plications later in life. PREMARIN has been shown to be a valuable agent in retard- 
ing boneloss, withits common sequelaeof pain, muscle contracture, and kyphosis. 


PROPER PATIENT MANAGEMENT. 

To hold risk to a minimum, PREMARIN should be administered cyclically, and an 
attempt should be made to determine and prescribe the lowest effective dose. Man- 
agement, however, is no longer complicated by excessive estrogenic stimulation 
of the uterus, e.g., endometrial hyperplasia if hysterectomy has been performed. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 

0.3 mg/0.625 mga/1.25 mg/2.5 mg 
SPECIFIC REPLACEMENT THERAPY IN 
THE SURGICAL MENOPAUSE 


*Conjugated Estrogens Tablets have been evaluated as probably effec- 
tive for postmenopausal osteoporosis. See Prescribing Information. 


Please see last page for prescribing information 
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E 4. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 


ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should bg discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than AD estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 


T | developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
= | rare 55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 


| Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
| been found to have vaginal adenosis,*-'* epithelial changes of the vagina and cervix. 


_, | Although these changes are histologically benign, it is not known whether they are 
— | precursors of malignancy. Although similar data are not available with the use of other 


estrogens, it cannot be presumed they would not induce similar changes. Several reports 


- | Suggest an association between intrauterine exposure to female sex hormones and 
_ | congenital anomalies, including congenital heart defects and limb reduction 


af, 


defects.'?-'6 One case control study'® estimated a 4.7-fold increased risk of limb 
| reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
| hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 





< | controlled studies that progestogens are effective for these uses. If PREMARIN is used 


| eX 


. DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 


during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 


artery disease. Large doses (5 | 
arg ud 


PF to treat cancer of the pr oS = 


^ 


| e prostate and breast, have been shown?* to increase the risk pf nonfatal 
myocardial infarction, pulmtonary embolism and thrombophlebitis. When doses of this size 
oe € any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.?* Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. : 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase of decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 
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. represent the average composition of material derived from pregnant mares' urine. It contains 
. estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
. equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 
Administration should be cyclic (e.g. three weeks on and one week off). 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. : 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

B. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
yere el AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

à ARNING). 
. "Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 


D. . used in conjunction with other important therapeutic measures such as diet, calcium, 


| physiotherapy, and good general health-promoting measures. Final classification of this 
- indication requires further investigation. 





- following conditions: 1. Known or suspected cancer of the breast except in appropriately 


geeectea patients being treated for metastatic disease. 2. Known or suspected estrogen- 


ependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 


—A diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 


Li 


Ds 


ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 


— WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
|. postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 


has raised this possibility.'® There is a need for caution in prescribing estrogens for women 


- with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 


à 


—  erabnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 


-. Surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 


. Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement: it has been 


. shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 


cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and. myocardial infarction.??-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in ora! contraceptive users.? '.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.??.3* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 


- immobilization. Estrogens should not be used in persons with active thrombophlebitis, 


history of such disorders in association with 


i mmis 


“thromboembolic disorders, or in persons with a 
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Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen :s concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily. cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg ın bottles of 100 and 1,000. Also in unit dose package of 100. No. 867—Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
B68 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. i 
PHYSICIAN REFERENCES: 1 Ziel, HK, ef al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et a/: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L., et al: N, Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P. et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al.: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al: 
Obstet. Gynecol. 40:287 -298, 1972.9. Herbst, A., et al: Am. J. Obstet. Gynecol. 178:607-615, 
1974, 10. Herbst, A., et. al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A., et al: Obstet. 
Gynecol. 43:118-128, 1974. 12. Sherman, AJ., et al. Obstet. Gynecol. 44:531-545, 1974. 
13. Gal, |., et al: Nature 276:83, 1967. 14. Levy, E.P, et al: Lancet 1:611, 1973. 15. Nora, J., et al: 
Lancet 7941-942, 1973. 16. Janerich, D.T, et al: N. Engl. J. Med. 297:697-700, 1974. 
17. Boston Collaborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 
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Risk of cervical cancer among an 


electrocoagulated population 


TAPANI KAURANIEMI 
ULLA RASANEN-VIRTANEN 
MATTI HAKAMA 

Helsinki, Finland 


In Finland an organized mass screening program covers the total female population. Based 
on the material (429,832) from a nationwide mass screening registry it was estimated that 
the female population not subjected to electrocoagulation of the uterine cervix (362,511) 
had a sixfold risk of frankly invasive carcinoma, a fourfold risk of carcinoma in situ or 
dysplasia of high degree, and a twofold risk of dysplasia of low degree as compared with 
the female population subjected to electrocoagulation of the uterine cervix (67,321). The 
relative risk of cervical lesion varied by cytologic diagnosis, marital status, and Trichomonas 


vaginalis. (AM. J. OBSTET. GYNECOL. 131: 533, 1978.) 


IN FINLAND an organized mass screening program 
covers the total female population of the country. The 
data, including results on the smears (for example, 
cytologic diagnosis), together with a brief anamnestic 
history of those examined (for example, electrocoagu- 
lation), are combined with data on all malignant cervi- 
cal lesions diagnosed in the country at the Finnish Can- 
cer Registry. This paper describes the unselected na- 
tionwide series and assesses the risk of cervical lesions 
among the women subjected to electrocoagulation as 
compared with the risk among the rest of the female 
population in Finland. 
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Material and methods 


A countrywide Mass Screening Registry was estab- 
lished in Finland 1968 by the Finnish Cancer Registry, 
the Institute for Statistical and Epidemiological Cancer 
Research." ? Asa rule every fifth one-year cohort from 
the age of 30 or 35 up to the age of 50 or 55 is 
screened. The municipality decides on who attends, 
and a personal letter of invitation is sent to every 
woman belonging to the selected cohorts. The or- 
ganized screening program covers about one third of 
the annual gynecologic cytologic specimens obtained in 
Finland.’ 

The series consists of the reports to the Mass Screen- 
ing Registry on the results of the mass screenings com- 
plemented by data on cervical lesions reported to the 
Finnish Cancer Registry. The time period covers 1963 
to 1972. 

Most of the women were screened only once, and 
those who had undergone electrocoagulation are de- 
fined as those with positive response at the first atten- 
dance in the program. The risk indicators are given in 
terms of numbers of lesions per 100,000 population 
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Table I. The number of smears by 
electrocoagulation and age 





Electrocoagulated 






Total no. 


-19 l 1 67 
20-94 316 e e 2.37] 
25-29 3,609 24 15,306 
30-34 105114 24 41,603 
35-39 18,113 2] 88,346 
40-44 18,690 16 113,597 
45-49 10,934 11 96,935 
50-54 5,120 9 59,610 
55-59 284 3 9.603 
604- 83 4 2.973 
Total* 67,321 16 499,832 





* Including age unknown. 


Table II. The number of smears by electrocoagulation 
and marital status 





Single 1,532 3 44,456 
Married 60,884 18 346,717 
Widowed 2,111 10 20,615 
Divorced 2,643 16 16,513 
Total* 67,321 16 429,832 


* Including marital status unknown. 


Table III. The number of smears by 
electrocoagulation and Papanicolaou class 








Not electrocoagulated 






Electrocoagulated 
N 


I 63,483 94,300 330,636 91,210 
II 3,613 5,350 28,421 7,840 
II 160 240 2,233 616 
IV 20 30 717 198 
V 12 18 220 63 


Total* 67,288 100,000 362,236 100,000 


*Excluding 308 cases with Papanicolaou class unknown. 


Table IV. The number of smears and prevalence 
rates per 10? by electrocoagulation and 
histologic malignancy 


Electrocoagulated | Not electrocoagulated 





Normal 67,222 99,853 360,417 99,423 
Dysplasia levis 33 49 451 124 
Dysplasia gravis 25 37 554 153 
Carcinoma in situ 34 51 791 218 
Microinvasive — — 60 16 
Frankly invasive 7 10 238 66 
Total 67,321 100,000 362,511 100,000 
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diagnosed on the basis of the first screening. The rates 
thus refer to the prevalence of a lesion. The over-all 
rates were adjusted for age to the world standard 
population.* Relative risks are calculated as prevalence 
rates among the electrocoagulated group divided by 
rates among those who had not had electrocoagulation 
at attendance at the first screening. 


Results 


A total of 429,832 attended the organized mass 
screening program in 1963 to 1972. The frequency of 
electrocoagulation at the time of the first smear was 
67,321 (15.7 per cent of the total series). Electrocoagu- 
lation occurred most commonly at the age of 25 to 34, 
when every fourth woman had been subjected to 
treatment. Among the population older than 54, only 
three per cent underwent electrocoagulation (Table I). 
Marital status was also associated with the frequency of 
electrocoagulation. Only ten per cent of the widows 
and three per cent of the single women had been 
treated (Table II). 

The number of smears in the different Papanicolaou 
classes, the histologic malignancy of the lesion, and 
diagnostic error rates have been presented elsewhere.” 
The frequency of normal cytologic class I findings was 
94.3 per cent among those who had had electrocoagu- 
lation and 91.3 per cent for the rest of the population 
(Table III). The estimates of relative risk showed a 
decreasing trend with an increasing degree of malig- 
nancy in a cytologic diagnosis. The risk ratio of benign 
class II atypia in those electrocoagulated was 0.68 in 
terms of unit risk for those not electrocoagulated. In 
class IV the risk ratio was only 0.15 (Fig. 1). Relative 
risks were not affected significantly by age. 

The numbers of smears according to electrocoagula- 
tion and histologic malignancy are shown in Table IV. 
The risk ratio in the different groups of malignancy 
for electrocoagulated cases was as follows in terms of 
unit risk for those not electrocoagulated: dysplasia of 
low degree, 0.40; dysplasia of high degree, 0.24; car- 
cinoma in situ, 0.23; microinvasive carcinoma, 0.00; 
frankly invasive carcinoma, 0.15. 

The diagnostic accuracy of the cytologic test as com- 
pared with the histologic malignancy of the lesion was 
better among those electrocoagulated than among 
those not electrocoagulated (Table V). 

The risk of any malignant or premalignant lesion 
was lower among those electrocoagulated than among 
the rest of the population in all age groups (Table VI), 
without any consistent trend by age. 

For the unmarried women the total risk of malignant 
and premalignant lesions was essentially the same in 
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both the electrocoagulated and nonelectrocoagulated 
subgroups. However, the total risk of any malignant or 
premalignant lesion was about four times greater 
among those not electrocoagulated than among those 
electrocoagulated in the other marital groups (Table 
VII). The relative risk of dysplasia of high degree and 
carcinoma in situ combined (preinvasive lesions sub- 
jected to surgical treatment in Finland) was 0.8 among 
those both unmarried and electrocoagulated in terms 
of unit risk for those both unmarried and not elec- 
trocoagulated. For the other marital groups the rela- 
tive risks were as follows: married, 0.23; widowed 0.09; 
and divorced, 0.13. The risk ratios of dysplasia of low 
degree for those electrocoagulated in terms of unit risk 
for those not electrocoagulated were between 0.34 and 
0.88 in the different marital groups without a clear-cut 
trend according to marital events. 

The occurrence of Trichomonas vaginalis and elec- 
trocoagulation interacted as a premalignant or malig- 
nant lesion risk factor. The frequency of Trichomonas 
vaginalis was higher among those not electrocoagulated 
than among those electrocoagulated both in the nor- 
mal subgroup and in the population with a malignant 
or premalignant lesion (Fig. 2). Patients with 
Trichomonas who were not electrocoagulated had the 
highest prevalence of premalignant or malignant le- 
sions (1.2 per cent), whereas the risk of those without 
Trichomonas vaginalis who were electrocoagulated was 
only 0.14 per cent (Table VIII). 


Comment 


Electrocoagulation of the uterine cervix is acommon 
method of treatment of chronic cervicitis and of benign 
epithelial lesions of the cervix and is considered by 
many authors to have a preventive effect against car- 
cinoma of the cervix.>-* The probable mode of action 
of electrocoagulation in reducing the risk of cervical 
cancer or premalignant lesions is the destruction of the 
atypical epithelium at some stage of the natural history 
of the disease. Many carcinoma in situ lesions and some 
dysplasias are assumed to develop by way of a squam- 
ous metaplastic process." Atypical metaplasia is 
presumably sometimes the precursor of an atypical 
squamous epithelium. The atypical variety favors the 
exposed parts of the cervix, while simple metaplasia is 
usually found in the cervical canal. The sites of atypical 
squamous metaplasia are essentially the same as those 
occupied by moderately mature and undifferentiated 
carcinoma in situ.^ Thus, atypical epithelium in the 
ectocervix is the most frequent object of electrocoagu- 
lation. 

Site preferences of atypical metaplastic epithelium, 
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Fig. 1. Risk ratios of Papanicolaou classes for those who have 
had electrocoagulation in terms of unit risk for the rest of the 
population. 
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Fig. 2. Prevalence rates of Trichomonas vaginalis for the popu- 
lation with a malignant or a premalignant lesion and for the 
rest of the population by electrocoagulation and age. 


however, tend to support the hypothesis that an 
exogenous stimulus could trigger atypical squamous 
metaplasia in endogenously predetermined fields. An 
exogenous stimulus may be a mechanical lesion with 
infection, which causes proliferation of the epithelium. 
Electrocoagulation with associated treatment is likely to 
affect this process. 

Papanicolaou class II often consists of changes in 
nuclei which are due to atypical metaplasia, abnormal 
cell differentiation, viral infections, and basal cell 
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Table V. Prevalence rates (per 10°) of malignant and premalignant lesions by electrocoagulation, 
cytologic diagnosis, and histologic diagnosis 






an 





wap [rw [m] s [we [m] 2 [ve [ae pe 
9 
Dysplasia levis 3 16 02 277 317 0.9 11,875 11,554 1.0 10,000 5,858 1.7 0 3,930 0 
Dysplasia gravis 11 23 (5 83 151 0.6 7,500 12,763 0.6 15,000 18,828 0.8 0 6,550 0 
Carcinoma in situ 2 3 0.7 0 148 0 10,000 14,062 0.7 50,000 42,817 1.2 58,333 50,655 1.2 
Microinvasive 0 - L0 0 0 4 0 0 806 0 0 3,068 0 0 7,860 0 
carcinoma 


Frankly invasive 2 a.c AT 0 49 0 1250 3,183 0.4 5,000 12,552 0.4 25,000 23,144 1.1 
carcinoma 


Total 17 45 04 360 669 0.5 30,625 42,365 0.7 80,000 83,124 1.0 83,333 92,140 0.9 





*E =Electrocoagulated; NE = not electrocoagulated; RR = risk of those electrocoagulated in terms of unit risk for those not 
electrocoagulated in the same cytological class. 


Table VI. Prevalence rates (per 10°) of malignant and premalignant lesions by electrocoagulation and age 


Dysplasia Carcinoma 
gravis in situ 











Micro- 
invasive 
carcinoma 






Frankly 
invasive 
carcinoma 












25-29 103 239 51 0 17 0 0 139 410 
30-34 0 124 D 191 2 111 0 6 0 16 69 448 
35-39 66 132 28 147 61 206 0 16 11 34 166 535 
40-44 48 172 54 149 43 233 0 11 11 70 155 634 
45-49 55 88 9 169 110 24] 0 27 18 84 192 608 
50-54 59 117 20 114 20 268 0 18 20 101 117 618 
55-59 0 0 0 97 0 236 0 21 0 150 0 526 
Total 49 124 37 153 51 218 0 17 10 66 147 578 





E = electrocoagulated; NE = not electrocoagulated. 


Table VII. Prevalence rates (per 10°) of malignant and premalignant lesions by electrocoagulation and marital status 











Micro- 
invasive 





Carcinoma 
in situ 






Single 65 116 131 84 0 79 0 7 65 19 261 305 
Married 38 113 38 154 49 213 0 17 8 64 133 561 
Widowed 142 162 0 178 47 346 0 16 0 113 189 816 
Divorced 227 346 0 332 114 570 0 22 38 159 378 1428 
Total 49 124 37 153 51 218 0 17 10 66 147 578 





E = electrocoagulated; NE = not electrocoagulated. 


Table VIII. Prevalence rates (per 10°) of malignant and premalignant lesions by electrocoagulation and 
occurrence of Trichomonas vaginalis 











Electrocoagulated Not electrocoagulated 
With Trichomonas Without Trichomonas With Trichomonas Without Trichomonas 
Dysplasia levis 72 246 115 
Dysplasia gravis 107 a 280 144 
Carcinoma in situ 179 45 512 198 
Microinvasive carcinoma — — 17 17 
Frankly invasive carcinoma 36 10 138 61 


Total 394 138 1193 535 
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hyperplasia. These changes are a typical object of elec- 
trocoagulation. The risk of cervical cancer was four to 
six times higher during a follow-up period in cases 
originally with a class II smear than in normal (class I) 
cases.'* * As a rule a patient having had electrocoagu- 
lation is followed until no signs of cellular changes or 
infection are observable; the treatment may eradicate a 
majority of premalignant lesions diagnosed as Papa- 
nicolaou class II cases. The difference in the risk of 
cervical cancer was greater than the difference in the 
risk of preinvasive or premalignant lesions between 
those subjected to electrocoagulation and the rest of 
the population. This is in accordance with the hypothe- 
sis of the actual preventive role of electrocoagulation in 
the malignant process. 

There may also be an indirect association between 
the risk of cervical cancer and electrocoagulation. A 
woman with a low risk of cervical cancer is more likely 
to be treated by electrocoagulation, because a person 
with good personal hygiene from a high social class is 
likely to have had more diagnostic and other medical 
services than the average woman. Unmarried women 
who have had electrocoagulation had the same risk of 
cervical cancer and other lesions as those without elec- 
trocoagulation. Electrocoagulation is rare and conser- 
vative among unmarried women, and an indication for 
electrocoagulation for an unmarried person is often 
chronic cervicitis which may be caused by repeated 
abortions and which is resistant to other types of treat- 
ment. Thus an unmarried woman with electrocoagula- 
tion often, in fact, belongs to a group with a high risk of 
cervical cancer rather than to a low-risk group. 

Trichomonas vaginalis is an indicator of poor personal 
hygiene. Even if Trichomonas vaginalis is considered to 
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Diagnostic and therapeutic hysteroscopy 
for traumatic intrauterine adhesions 


OSAMU SUGIMOTO, M.D. 
Osaka, Japan 


During diagnostic hysteroscopy, | found intrauterine adhesions in 192 patients; central 
adhesions appeared as a bridgelike tissue connecting the anterior and posterior walls of the 
uterus, and marginal adhesions appeared as a partial ledgelike tissue projected from a part 
of the uterine side wall. All of the central adhesions and most of the marginal adhesions 
were removed by pushing with the tip of the outer sleeve of the hysteroscope under visual 
control. Moreover, hysteroscopy made rough estimates of the histology of the adhesions 
possible from the surface appearance of the adhesions before removal, the force needed 
for separation, and the appearance of the stumps of adhesions removed. The effects of 
adhesionolysis were evaluated by recovery of endometrial function, that is, increase of 
menstrual blood flow and achievement of a viable pregnancy. Among the 192 patients, 143 
recovered previous menstrual flow, the others remained hypomenorrheic. In 79 pregnant 
patients, 45 were delivered of viable infants. Improvement of endometrial malfunction in 
advanced cases of intrauterine adhesions is a problem awaiting a solution. (AM. J. OBSTET. 


GYNECOL. 131: 539, 1978.) 


TRAUMATIC INTRAUTERINE ADHESIONS usually 
develop from vigorous curettage after delivery or 
abortion which destroys the basal layer of the endome- 
trium and even the myometrium. The adhesions were 
first described by Fritsch in 1894. Since Asherman! 
studied the etiology, clinical features, hysterograms, 
and therapy of these adhesions in detail, they have 
been called the “syndrome d’Asherman.” The clinical 
use of hysterography has made it possible to diagnose 
this syndrome fairly accurately, but sometimes filling 
defects on the hysterogram can not be interpreted as 
intrauterine synechiae. Moreover, minor adhesions 
may not produce abnormal shadows on hysterogram. 
Advances in hysteroscopy, however, have enabled us 
not only to confirm the adhesions more definitely but 
also to permit a rough estimate of the histology which is 
helpful enough to suggest the adherent intensity of the 
tissue. The ability to tear off the adhesions under direct 
vision and to follow up the prognosis is a further ad- 
vantage of hysteroscopy. 
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Materials and methods 


For seven years since 1968, diagnostic hysteroscopy 
was performed on about 7,000 patients with uterine 
abnormalities which were suspected from abnormal 
bleeding or increased discharge, with uterine pathol- 
ogy which was shown by conventional hysterogram or 
endometrial biopsy, or with unknown causes of steril- 
ity. Of these, intrauterine adhesions were confirmed by 
hysteroscopy in 192 patients. Most of the adhesions 
took the form of a bridgelike connection between the 
uterine walls and some of them as a ledgelike projec- 
tion from the side wall of the uterus; the former were 
defined as "central adhesions” and the latter as "mar- 
ginal" ones. Extensive adhesions were mostly a combi- 
nation of “central” and “marginal,” so we termed these 
"multiple adhesions." Central adhesions were found in 
132 patients, marginal adhesions in 45, and multiple 
adhesions in 15 (Table I). All these cases were first 
treated by an attempt at vaginal removal of the adhe- 
sions under visual control. Five of the 16 patients with 
dense marginal or multiple adhesions which had failed 
to be removed via the vaginal route agreed to undergo 
abdominal synechiotomy; the remainder did not want 
to undergo any further treatment. One hundred and 
eighty-one patients had successful vaginal or abdomi- 
nal lysis of adhesions. One hundred and fifty-four of 
these, in whom the adhesions appeared to be fairly 
dense, were fitted with an Ota ring in the uterine cavity 
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Fig. 1. Practical use of water hysteroscopy. 


Table I. Component tissues and location of intrauterine adhesions and treatment 







Location of adhesion 


Tissues 
of adhesions 


49 8 2 








Treatment 





Psuedopreg- 
nancy therapy 


Endometrial 59 59 (35) — 3 
Myofibrous 102 63 28 11 92 (90) 3 (3) 29 
Connective 3] 20 9 2 25 (24) 2 (2) 16 
Total 192 132 45 15 176 (149) 5 (5) 48 





Numbers in parentheses are those of patients with inserted IUD's. 


to prevent recurrent adhesions; the remaining 27 pa- 
tients were treated by vaginal lysis only because the 
adhesions were restricted within narrow limits. More- 
over, in order to promote recovery of endometrial 
function, 48 patients in whom the lining of the uterine 
cavity appeared to have a partial poor growth were 
given supplementary pseudopregnancy therapy with 
oral steroids; 5 to 10 mg. daily of norethindrone or 
norethynodrel containing small amount of mestranol 
were given for two to four months until the intrauter- 
ine device (IUD) was removed. 

Instrumentation and technique. [he instruments 
for hysteroscopy used in this study were manufactured 
by Machida Co. in Japan. The rigid Machida hystero- 
scope is fitted with a fiber optic glass bundle as a light- 
conveying apparatus which is attached to the outer 


sleeve of a metallic pipe with an outer diameter of 8 
mm. Uterine distension on hysteroscopic observation is 
done by infusion of sterile saline or 32 per cent dextran 
solution into the uterine cavity through the channel of 
the hysteroscope as illustrated in Fig. 1. The other in- 
strumentation was described in detail in a previous re- 
port.'* Preparation and technique of hysteroscopy were 
also reported in the same publication. 

In cases of suspected synechiae, meticulous uterine 
sounding and cervical dilatation is most necessary for 
successful hysteroscopy. These preliminary procedures 
may break an adhesion, resulting in an incorrect diag- 
nosis. Careful hysteroscopy can promptly identify in- 
trauterine adhesions, if any, in an adequately dilated 
uterine cavity. 

Hysteroscopy can be also useful for splitting the 
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adhesions under visual control. The central adhesions, 
however dense, are readily removed by pushing with 
the tip of the outer sleeve. On the other hand, some of 
the marginal adhesions may prove difficult to separate 
just by pushing with the outer sleeve. In these cases, 
blunt lysis of adhesions by means of Kelly forceps is 
available; the hysteroscope is replaced after observa- 
tion by Kelly forceps which are inserted toward the site 
of the adhesions. As the tip of forceps is opened near 
the adhesion, the anterior and posterior walls of the 
uterus gradually separate from each other with blunt 
removal of the adhesion. Whether or not the lysis has 
been successful is judged by repeat hysteroscopy to de- 
termine whether the tubal ostium can be seen in the 
vicinity of the internal os. Most of the marginal adhe- 
sions composed of connective tissue, however, cannot 
be eliminated by a single procedure. Lysis and hys- 
teroscopy may have to be repeated several times before 
the tubal ostium become visible. If several trials with 
the forceps fail to eliminate the strong marginal adhe- 
sions, sharp dissection via abdominal hysterotomy may 
at times be preferable to synechiotomy by vaginal ap- 
proach, as discussed later. 

In order to prevent readhesion after synechiolysis, 
the closed IUD, Ota ring, is inserted and not removed 
until the curative treatment is evaluated by a hystero- 
scopic examination. The period of time during which 
the IUD remained inserted was from two to four 
menstrual cycles, depending on the extension of the 
adhesions. 


Results 


Frequency. Few intrauterine adhesions happen 
without a history of surgical operation and bacterial 
infection in the uterine cavity, so close attention to the 
history of possible intrauterine operation in the past is 
essential to diagnosis. All of the 192 patients had a 
history of intrauterine manipulation, and 63 of them 
had a postoperative elevation of temperature (Table 
II). As noted by many authors, the majority had a his- 
tory of postoperative or puerperal curettage. . 

The most characteristic subjective symptom of in- 
trauterine adhesions is disappearance or decrease in 
the amount of menstrual flow. Among the 192 patients, 
22 had amenorrhea, 98 complained of a variable 
degree of hypomenorrhea, and 72 had eumenorrhea 
(Table III). Of these cases, 18 also had dysmenorrhea. 

It is an almost unanimous opinion that intrauterine 
adhesions give rise to sterility and repeated abortion. 
All of the 192 patients in this study wished to achieve 
pregnancy; 51 had a history of repeated abortion from 
two to six times, and among the 141 sterile patients 29 
were sterile for one and one-half to five years after 
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Fig. 2. Blunt lysis of central adhesion by shoving of outer 
sleeve. 


puerperal curettage, six had cesarean section, and 100 
were not able to become pregnant for one to four years 
after uterine evacuation (Table II). Primary sterility ac- 
counted for only six patients; five underwent myomec- 
tomy and one a diagnostic curettage. 

Pathology proved by hysteroscopy and synech- 
iolysis. When the uterine cavity is suitably dilated after 
raising the pressure of rinsing saline by closing the 
outflow cock of hysteroscope, adhesions are satisfac- 
torily visible. At first glance, hysteroscopy can identify 
two types of adhesion—central adhesions and marginal 
ones. As an outer sleeve is pushed toward the adhesion 
under direct vision, the adhesion is gradually torn off, 
and consequently the uterine anterior and posterior 
walls are separated (Fig. 2). The surface appearance of 
the adhesions before and after separation and the force 
needed for removal of the adhesions enabled us to es- 
timate the tissue components of the adhesions; hyster- 
oscopy could classify them into three types, endome- 
trial tissue, myofibrous tissue, and connective tissue, as 
Foix and co-workers? described. 

Endometrial adhesions (59 cases) are quite similar in 
appearance to the surrounding endometrium. They 
are usually so fragile that, whether central or marginal, 
they can be easily removed by pushing with the tip of 
the outer sleeve (Fig. 3). Occasionally they may even be 
torn off by the fairly low pressure of the rinsing saline. 
Swaying in the saline, fragments of the separated tissue 
of the adhesion form soft, white ciliary projections (Fig. 
4), and bleeding is hardly visible during the separation. 
Most of the endometrial adhesions were situated in the 
central area of the uterine cavity, while marginal and 
multiple adhesions were found in only 10 of the 59 
cases. 

Myofibrous adhesions (102 cases) are characterized 
by the outside appearance of the endometrium lying 
over them; it is thin but, on the surface, furnished with 
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Fig. 3. Central endometrial adhesion of which the surface has a resemblance in appearance to the 


surrounding endometrium. 


Table II. Inducing factors of traumatic intrauterine adhesions and symptoms 







Causes of trauma of cases 





Menstrual disorders 
No. 







Past conception 





Puerperal curettage 39 (12) 7 21 5 10 29 
Spontaneous abortion 72 (26) 9 41 4 18 54 
Legal abortion 59 (19) 2 27 8 19 40 
Molar abortion 9 (2) 3 3 — 3 6 
Diagnostic curettage l — l — — l 
Myomectomy 5 (2) — 2 l — 5 
Cesarean section 7 (2) l 3 — l 6 
Total 192 (63) 22 98 18 51 141 


138 





Numbers in parentheses are those of patients feverish after curettage. 


Table III. Effects of adhesionolysis on menstruation 





Menstruation 
After therapy 
Eumenorrhea 72 72 — — — 
Hypomenorrhea 98 61 37 — — 
Amenorrhea 22 10 12 — — 
Dysmenorrhea 18 — — — (12) 
Total 192 143 49 — (12) 





many glandular ostia distinguishable by hysteroscopy 
(Fig. 5). Separation of such adhesions needs slightly 
more force than that for endometrial adhesions (Fig. 
6). The stumps appear rough and reddish with oozing 
hemorrhage. Central myofibrous adhesions (63 cases) 
were easy to divide by shoving with the outer sleeve 
under visual control. On the other hand, in 10 of the 39 
patients with marginal or multiple adhesions, danger 


of possible injury to the side of the uterine wall made 
their removal difficult, and three of them underwent 
abdominal synechiotomy. 

As the components of the adhesions become dense, 
the surface appears glossy and light grey due to cicatri- 
zation and ischemia of the adherent tissue (Fig. 7). The 
extreme case is of connective tissue (31 cases); the sur- 
face of the adhesions has no lining endometrium and 
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endometrial 
adhesion 


Fig. 4. Endometrial adhesion after separation. Each stump reveals a cross-section with soft, white 


ciliary projections. 


Glandular ostia 





Fig. 5. Central adhesion composed of myofibrous tissue. The surface is covered with thin endome- 


trium provided with many glandular ostia. 


shows a marked contrast to the adjacent endometrium. 
The surface of the adhesion denuded after forcible 
lysis is jagged like the stump of a snapped tree trunk 
and pale because there is little bleeding (Fig. 8). 

Cicatrized firmly by connective tissue, however, the 
marginal adhesion (11 cases) can hardly be loosed by 
pressure of the outer sleeve alone (Fig. 9). Only five of 
the 11 patients were treated by the vaginal route. Two 
of the six patients with intensive marginal adhesions 
which failed to be removed even by several attempts at 
lysis via the vagina underwent abdominal hysterotomy. 

The endometrium not involved in adhesions was 
ordinarily not very different from normal endometri- 
um. In some cases of extensive adhesions, however, 
partial poor growth without cyclic changes produced 
limited indentation with a smooth anemic surface (Fig. 
10). Surface unevenness became more clearly visible 
after the wound of synechiolysis had healed. 


The final aim of the treatment of intrauterine adhe- 
sions is to restore fertility of the patients as well as to 
relieve menstrual disturbances. As a matter of fact, 
however, almost all adhesions were removed without 
residue one way or another, but follow-up hysteros- 
copy found that coexisting partial hypoplasia of the 
endometrium could not be easily restored to the origi- 
nal state even by IUD insertion and pseudopregnancy 
therapy. 

Menstrual flow. Sixty-one of the 98 patients who 
were hypomenorrheic before treatment resumed nor- 
mal menses one to three cycles after removal of adhe- 
sions (Table III). All of the 22 patients with traumatic 
amenorrhea before treatment had a successful return 
of menstrual periods following a course of treatment; 
10 patients had restored previous menstrual flow and 
12 became hypomenorrheic. It seemed that dys- 
menorrhea did not have much relation to the intensity 
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Fig. 7. Central adhesion of cicatrized connective tissue. The surface lacks an endometrium and 


appears glossy. 





Fig. 8. Stumps of connective tissue adhesion after forcible lysis. The cross-section is jagged like the 


stump of a snapped tree trunk. 


or location of the adhesions; it was improved in only six 
of the 18 patients, notwithstanding increased men- 
strual flow. The use of pseudopregnancy therapy with 
estrogen and progestin was not as effective for the res- 
toration of endometrial funtion, as evaluated by an in- 
crease in the amount of menstrual flow and pregnancy 
rate. 


Pregnancy. The final success in treatment of intra- 
uterine adhesions of barren women should be evalu- 
ated by the achievement of a term delivery. Almost all 
of the 192 patients had finished treatment before 1975, 
and thereafter they were reviewed following preg- 
nancy. 

Among the 192 patients, 79 (41.2 per cent) became 
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Fig. 9. Marginal adhesion of connective tissue with smooth surface. The endometrium on the lower 


right shows normal growth. 





Ota ring 





proliferative partial under- 
endometrium growth of 
endometrium 


Fig. 10. Uterine cavity fitted with Ota ring for prevention against readhesion. Partial undergrowth of 
the endometrium is more clearly identified after consecutive treatment of adhesions than before 


their lysis. 


pregnant after treatment; 11 became pregnant twice or 
more. Pregnancy outcome is shown in Table IV. 
Twenty-nine patients (36.7 per cent) had spontaneous 
abortion early in pregnancy, and two had premature 
deliveries at 30 and 32 weeks of gestation, respectively. 
Eventually 45 patients (23.4 per cent) had a term deliv- 
ery. Among the 50 cases of premature or term delivery, 
however, eight needed manual removal of the placenta 
or postpartum curettage because of a retention. In 
particular, two patients who suffered stubborn bleed- 
ing eight weeks or more after delivery were found by 
hysteroscopy to have newly developed adhesions as 
well as retained placental fragments. 


Comment 


It is generally accepted since Asherman's" ? reports 
that most intrauterine adhesions follow puerperal 


curettage or instrumental abortion. Even when the en- 
dometrium is curetted, as long as the basal layer re- 
mains intact, no adhesions develop because of the rapid 
repair mechanism of the lining epithelium. However, 
since the uterine walls during or immediately after 
pregnancy are extremely softened, mechanical evacua- 
tion of the uterine contents risks removal of the myo- 
metrium as well as the stratum basalis of the endome- 
trium, even with gentle manipulation as postulated in 
many current publications. In our series also, mechan- 
ical intervention had been inflicted on the pregnant 
uterus in all but six of the 192 patients of intrauterine 
adhesions. 

The diagnosis of intrauterine adhesions is prompted 
by a clinical history of posttraumatic amenorrhea or 
hypomenorrhea which is provoked by puerperal or 
postabortal curettage. Since Asherman,! the clinical use 
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Fertility 


Before therapy No. 
Repeated abortion 51* 
Sterility 141 95 17 
. 
Total 192 113 29 


After therapy 


Premature delivery Term delivery Stillbirth 
18 12 l 19 l 
l 


26 
2 45 


aaa aasi 


79 





of hysterography has made it possible to diagnose the 
adhesions fairly accurately. We are convinced that sub- 
sequent hysteroscopy is of great help in avoiding mis- 
reading of the hysterogram, in that it can confirm the 
presence and location of the adhesions more distinctly. 
Moreover, even in patients in whom nothing definite 
was known about the causes of sterility and repeated 
abortion by conventional methods, we have found 
many instances of intrauterine adhesions by hys- 
teroscopy. 

Since most intrauterine adhesions cause few severe 
subjective symptoms, the histology is little known. Foix 
and co-workers? investigated microscopically hysterec- 
tomized specimens in six cases and described the com- 
ponent tissue of the adhesions as: (1) endometrial tis- 
sues, (2) connective tissues (collagen fibers), and (3) 
muscular tissues, none of which showed active in- 
flammatory changes. Hysteroscopy enabled us to esti- 
mate the histology of adhesions from the surface ap- 
pearance before and after removal of the adhesions. 
The force needed for separation and the appearance 
of stumps of adhesions removed give us a fairly accu- 
rate impression of the histology. It is of considerable 
practical significance that the components of intra- 
uterine adhesions can be deduced from hysteroscopic 
observations alone. 

For the purpose of a lasting cure for traumatic in- 
trauterine adhesions, it is essential to remove them 
surgically. There is no well-established agreement, 
however, as to whether it is better to eliminate the 
adhesions through a vaginal route,* ° or by an abdomi- 
nal hysterotomy,” !* and by blunt dissection or by sharp 
severance. The methods of operation vary with inten- 
sity and location of the adhesions, though less inter- 
vention is preferable. With therapeutic hysteroscopy, 
almost all intrauterine adhesions, except some dense 
marginal or multiple ones, have been bluntly removed 
through a vaginal route under visual control. As the 
adhesions are separated, hysteroscopy enables us to ob- 
serve the uterine cavity being restored to its original 
state step by step. As a result of the hysteroscopic 


synechiolysis, in 149 of the 192 patients (77.6 per cent) 
the uterine cavity returned satisfactorily to its original 
form. Practical use of a flexible knife or scissors under 
direct vision as recommended by Levine and Neuwirth’ 
proved extremely complicated, as general hystroscopes 
available at present are not yet elaborate enough to 
permit minute intrauterine microsurgery under visual 
control. The crank-shaped operating hysteroscope de- 
signed by Porto in France may be more convenient, 
because it is possible to use rigid instruments through 
the straight channel of the hysteroscope. 

As of now, we are convinced that hysteroscopy is a 
most indispensable aid not only to accurate diagnosis, 
but also to complete removal of intrauterine adhesions 
under visual control. 

For the purpose of preventing of readhesions, many 
authors have considered various methods: endometrial 
transplants from the patients or a donor,” ? implanting 
the Fallopian tube,” '? transplantation of fetal mem- 
brane (Ingelman-Sundberg, 1958; Furuhjelm, 1959),* 
and insertion of IUD." (Louros et al., 1968; Polishuk et 
al., 1969; Massouras, 1973). In cases of mild and new 
adhesions, that is, endometrial adhesions, however, in- 
sertion of an IUD proved unnecessary; but it seemed 
that the more intense and extensive the adhesions be- 
came, the more frequently and longer the device might 
have to be used after adhesionolysis. Most of the adhe- 
sions, as reported by many authors, are reversible; ap- 
parently the uterine contour recovers its original trian- 
gular form, menstrual flow increases and the ability to 
conceive resumes. So far as they are treated under hys- 
teroscopic control, the adhesions, except for some 
which are intensive and marginal, leave no residue; but 
the fact that hypomenorrhea or sterility, as noticed in 
some cases in the study series, may persist after synech- 
iolysis would indicate insufficient recovery of endome- 
trial function. As a matter of fact, about a quarter of 
the patients were not cured of hypomenorrhea; and, 
even if pregnancy occurred, half of the pregnant 
women were not delivered of a viable child because of 
abortion or premature delivery and 18 per cent of the 
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term delivery cases needed obstetric operation after 
delivery. 

Polishuk and Sadovsky'? emphasized that posttrau- 
matic hypomenorrhea resulted from endometrial 
fibrosis regardless of intrauterine adhesions formation. 
They also suggested that endometrial fibrosis was pro- 
duced by intensified fibroblastic activity and collagen 
formation before endometrial regeneration following 
curettage could take place and that it was promoted by 
retention of villous elements. They concluded that the 
presence of adhesions might be a result of a more gen- 
eralized process involving wide areas of the endome- 
trial surface. Hysteroscopy can adduce more vivid evi- 
dence of a partial undergrowth of the endometrium 
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with no cyclic change. Improvement of endometrial 
malfunction has been attempted by administration of 
various kinds of female sex steroid by many authors. 
Pseudopregnancy therapy was undertaken for three to 
four months immediately after adhesionolysis on 48 
patients, but we could not ensure a successful result in 
restoration of menstruation and fertility. 

Thanks to the use of hysterosidpy, the diagnosis and 
treatment of intrauterine adhesions themselves has 
satisfactorily been performed, though further studies 
are needed to elucidate how effectively the partial un- 
dergrowth of the endometrium coexisting with the 
adhesions should be treated. 
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Chemotherapy of human choriocarcinoma transplanted 


to nude mice 
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Two human choriocarcinomas serially transplanted to athymic nude mice (BALB/c, nu/nu) 
were treated with intraperitoneal injections of methotrexate (MTX), actinomycin D (ACTD), 
and vinblastine (VLB) with doses per injection slightly smaller than LD,, in mice. Both ACTD 
and VLB significantly suppressed the growth of ome tumor strain (SCH) but MTX did not. 
The growth of another tumor strain (CC-1) was not inhibited by either ACTD or VLB. In 
strain SCH, plasma HCG of tumor-bearing animais increased approximately in parallel with 
the growth of tumors in control and MTX-, ACTD-, and VLB-treated groups but the 
suppression of the hormone release was more marked in the ACTD-treated group. The 
results indicate that these two transplantable hurran tumors are useful models for the study 
of choriocarcinoma, particularly for therapeutic experiments. (AM. J. OBSTET. GYNECOL. 


131: 548, 1978.) 


SINCE THE USE of methotrexate (MTX)! and other 
antitumor agents, the remission rate of gestational 
choriocarcinoma has greatly increased, although the 
result is not yet satisfactory. Discovery of more effective 
drugs is urgent and appropriate tumor models are also 
required for drug screening. In vitro” ? and in wvo 
strains maintained in the hamster's cheek pouch*® 
have been available for the study of choriocarcinoma. 
In vitro systems can be employed to test direct effects 
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of drugs upon tumor cells, but cannot detect effects on 
a total tumor cell mass in the living environment. 
Choriocarcinoma transplanted to the hamster's cheek 
pouch was not a satisfactory model because of a high 
rate of rejection and the necessity of pretreatment. 

Since Rygaard and Povlsen* succeeded in hetero- 
transplantation of human cancer tissues to athymic 
nude mice, a few strains of human choriocarcinoma* ° 
have been successfully transplanted and analyzed for 
their characteristics. We maintain two strains of chorio- 
carcinoma: one was derived from gastric choriocar- 
cinoma (SCH)* © and the other from gestational 
choriocarcinoma (CC-1). Both transplanted tumors 
continue to produce human chorionic gonadotropin 
(HCG) and maintain their original morphology even 
after repeated transfers. By using these two strains, 
effects of MTX, ACTD, and VLB on their growth rate, 
HCG production, and morphology were studied, and 
the usefulness of these transplanted choriocarcinomas 
as drug-screening systems was discussed. 


Materials and methods 

Transplantable tumors. 

SCH strain. 'The characteristics of the strain derived 
from gastric choriocarcinoma have been detailed 
elsewhere.*: ° It produces HCG, HPL (human placen- 
tal lactogen), placental alkaline phosphatase, estrogen, 
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and progesterone. Morphologically, it is a moderately 
differentiated choriocarcinoma consisting of cells of 
Langhans’ and intermediate types. Tumors of passages 
15 and 22 were used for the experiment. 

CC-1 strain. This strain was derived from a metastatic 
tumor in the lung secondary to gestational choriocar- 
cinoma in a 36-year-old woman.’ It produces HCG, 
HPL, estrogen, and progesterone. Morphologically, it 
consists predominantly of medium-sized polygonal 
mononuclear neoplastic cells resembling Langhans’ 
type cells. Tumors of passage 11 were used. 

Animals. Female nude mice (nu/nu), 5 to 6 weeks 
old, with a genetic background of BALB/c were used 
(Nihon CLEA Co. Ltd., Tokyo). All the experiments 
were performed under specific pathogen-free condi- 
tions (SPF) in vinyl film isolators. 

Schedules of the administration of antitumor drugs. 
When the transplants had grown to 5 by 5 mm., MTX, 
ACTD, and VLB were administered intraperitoneally 
with the following dose schedule. Each group consisted 
of three mice: (1) MTX, 4 mg. per kilogram of body 
weight per day intraperitoneally, for 4 consecutive days 
in a week and repeated for 4 weeks. (2) ACTD, for 
SCH, 90 ug per kilogram of body weight per day, in- 
traperitoneally, for 4 consecutive days in a week and 
repeated for 4 to 5 weeks; for CC-1, 90 ug per kilo- 
gram of body weight per day, intraperitoneally, for 5 
consecutive days followed by 3 days off, and repeated 
three times. (3) VLB, 1.8 mg. per kilogram of body 
weight, intraperitoneally, once a week, for 3 to 5 weeks. 
(4) Combination of ACTD and VLB: ACTD, 45 ug per 
kilogram of body weight per day; VLB, 0.9 mg. per 
kilogram of body weight, intraperitoneally, with the 
time schedule of (2) and (3). (5) Control animals re- 
ceived the saline solution. 

Tumor transplantation. A piece of tumor tissue 
measuring about 3 by 3 by 3 mm. was injected into the 
subcutaneous tissue of the back of each mouse with 
a trocar needle. The size of transplants was measured 
in three dimensions once or twice a week and was ex- 
pressed as the product. 

Blood sampling. About 20 ul of blood were taken 
once a week from each tumor-bearing animal, by or- 
bital venipuncture with a glass capillary, and centri- 
fuged. The plasma was stored at —80° C. for HCG 
measurement, 

Morphologic examination. At the end of experi- 
ments, transplanted tumors and organs of tumor- 
bearing mice were examined grossly and histologically. 

HCG assay. Plasma HCG levels were measured by 
radioimmunoassay with a double-antibody method. 
The HCG assay kit was obtained from Bioactive Chem- 
icals Lab., Tokyo, and the biologic activity of the pur- 
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Fig. 1. Growth curves of SCH (passage 15) in nude mice 
treated with actinomycin D and vinblastine. Vertical bars rep- 
resent the mean + S.E. 
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Fig. 2. Growth curves of SCH (passage 22) in nude mice 
treated with actinomycin D, vinblastine, and methotrexate. 
Vertical bars represent the mean + S.E. 
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Fig. 4. Growth of SCH and plasma HCG (passage 22) in methotrexate-treated group. 


ified HCG was 13,700 I.U. per milligram in terms of 
the Second International Standard HCG. 


Results 


SCH strain. Mice bearing SCH of passage 15 were 
treated with ACTD and VLB and those of passage 
29 with MTX, ACTD, VLB, and combined ACTD 
and VLB. 

Effect of drugs on the passage 15 tumor. Transplants 
grew up to 5 by 5 mm. on day 17, when the treatment 
was started. As indicated in Fig. 1, both ACTD and 
VLB suppressed the growth of SCH. VLB was more 


effective than ACTD. Some tumors became non- 
palpable in the VLB group. 

Effect of drugs on the passage 22 tumor. Transplants 
grew up to 5 by 5 mm. in 12 days. The growth was 
faster than that of passage 15 tumor. As shown in 
Fig. 2, ACTD, VLB, and combined ACTD + VLB 
suppressed tumor growth significantly but MTX did 
not. The mean tumor volume 1 week after four courses 
of treatments in treated and control groups was com- 
pared by Student's t test. The difference was significant 
in the ACTD-treated group (p < 0.05), in the VLB- 
treated group (p < 0.01), and in the ACTD + VLB- 
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Fig. 5. Growth of SCH and plasma HCG (passage 22) in actinomycin D-treated group. 
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treated group (p < 0.05), but not significant in the 
MTX-treated group (p > 0.05). 

Tumor growth and plasma HCG levels of tumor-bearing 
mice (passage 22). Each group consisted of two mice. 

CONTROL GROUP. From | week after transplantation, 
plasma HCG increased repidly in parallel with the 
tumor growth, reaching a plateau of over 10 ug per 
milliliter after 4 weeks. However, HCG levels were 
exceeded by the tumor growth after the tumor size 
reached 1,000 cu. mm. (Fig. 3). 

MTX-TREATED GROUP. No apparent suppression of 
the growth or HCG levels was seen in MTX-treated 








5 
t t t | we 
Fig. 6. Growth of SCH and plasma HCG (passage 22) in vinblastine-treated group. : 


mice as compared with the control group (Fig. 4). 
ACTD-rREATED GROUP. The HCG levels dropped 
temporarily after ACTD was given. Thereafter, in ac- 
cord with tumor growth, HCG levels increased at a 
slower pace (Fig. 5) than the control mice. 
VLB-rREATED GROUP. The HCG levels approxi- 
mately paralleled. the tumor growth (Fig. 6). 
CoMBINED ACTD-anp VLB-TREATED GROUP. One 
mouse showed an initial drop of HCG after adminis- 
tration of the drugs, as seen in the ACTD-treated 
group, and another showed a constant increase of 
HCG, as seen in the VLB-treated group (Fig. 7). 
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Fig. 7. Growth of SCH and plasma HCG (passage 22) in combined actinomycin D- 


vinblastine-treated group. 


Tumor histology 1 week after the treatment. Hemorrhage, 
necrosis, and cystic degeneration occurred in both 
treated and nontreated tumors. No specific difference 
was found between control and treated groups. One 
tumor each of ACTD- and VLB-treated groups 
showed extensive necrosis, marked karyorrhexis, and 
rare viable cells, but there was no definite evidence that 
these changes were due to the drug. 

CC-1 strain. The tumors grew to 5 by 5 by 5 mm. in 
about 10 days after passage, the growth being faster 
than that of the SCH strain. ACTD and VLB did not 
inhibit tumor growth at all (Fig. 8). No difference was 
observed in gross and microscopic findings between 
control and treated groups. 


Comment 


Experimental chemotherapy was conducted on het- 
erotransplanted human choriocarcinomas with anti- 
tumor drugs clinically known to be effective for gesta- 
tional choriocarcinoma. 

In experiments in vivo on hamster's cheek pouch* *: !? 
the tumor take rate was unsatisfactory and treaunent 
with antilymphocyte serum or cortisone was required 
for the prevention of tumor rejection. Although the 
nude mice were devoid of T-cell function and different 
from human subjects in many aspects, some advan- 
tages, including unnecessity of antilymphocyte or cor- 
tisone treatment, a good blood supply to the tumor 
from the host, and easy accessibility to direct measure- 
ment of tumor size, have made us use this animal as 


one of the most suitable in vivo vehicles for hetero- 
transplantation of tumors at present. 

The two tumor lines used were different in origin 
and histology and showed 100 per cent "take" rate. The 
SCH is in the twenty-third and the CC-1 in the twenty- 
seventh passages, each still maintaining original histol- 
ogy and functions. 

In the SCH strain, the latency from transplantation 
to growth initiation became shorter, the average being 
4 weeks in the tenth, 17 days in the fifteenth, and 12 
days in the twenty-second passage. In the CC-1 strain, 
on the other hand, no change in the growth rate was 
noted up to the present time. 

Dosage per injection of antitumor agents used was 
slightly below LD;o which was determined in con- 
ventional mice.!? It corresponded to about 10 times as 
large as the maximum tolerated dose in human beings. 
Such a high dose was employed to shorten the observa- 
tion period, since the skin over the tumor became ul- 
cerated and the tumor usually became hemorrhagic 
and necrotic 1 month after passage and since no weight 
loss was noted in the mice. 

In the present experiments, the SCH strain was re- 
sponsive to VLB and ACTD but not to MTX, whereas 
the CC-1 strain was resistant to all three drugs (resis- 
tance to MTX was found by Ueyama and associates"). 
In the SCH strain, the original tumor used for explan- 
tation for tissue culture was taken from a metastatic 
lesion in the omentum before antitumor chemotherapy 
was started for the patient. The tumor in the patient 
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appeared to have temporarily responded to vincristine 
and MTX but became resistant to the drugs a few 
months before death. In the CC-1 strain, the tumor was 
initially transplanted from a metastatic nodule in the 
lung, when the tumor of the patient had already been 
resistant to MTX, ACTD, and VLB. Therefore, it can 
be said that the responsiveness of these two strains to 
the drugs was not very different from that in the pa- 
tients. In this connection, Pierce, Midgley, and Verney? 
reported that, in three heterotransplanted choriocar- 
cinomas, two from the uterus and one from the testis, 
one strain was unresponsive to the therapy as the 
tumor in the patient, whereas the two other strains 
could be effectively treated as well as the tumor in pa- 
tients. On the other hand, Hertz? stated that MTX was 
effective for several choriocarcinomas heterotrans- 
planted to a hamster's cheek pouch, although the pa- 
tients from whom these strains were derived had exhi- 
bited unequivocal evidence of unresponsiveness to a 
previously effective dose of MTX. Pierce and associ- 
ates® suggested that changes in drug sensitivity possibly 
occurred during passages of tumors. 

Accord of the drug sensitivity of tumors transplanted 
to nude mice with that of the original tumor suggested 
the usefulness of the nude mouse—human tumor sys- 
tem for selection of drugs in individual patients. How- 
ever, the following difficulties should be pointed out": 
(1) the initial take rate of human tumors in nude mice 
was unexpectedly low and (2) three or four passages 
were necessary before a strain grew at a constant rate 
for practical use. 

Histologic evaluation of effects of chemotherapy on 
human cancers is essentially important in clinical on- 
cology.? However, in the present experiment, histol- 
ogy was found to be a poor indicator for therapeutic 
evaluation. Choriocarcinoma tends to undergo exten- 
sive hemorrhagic necrosis spontaneously, which makes 
it difficult to evaluate effects of chemotherapy, al- 
though histologic examination is still essential to de- 
termine whether or not viable tumor cells are present 
after therapy. 

Although choriocarcinoma growth may be roughly 
estimated roentgenologically and by urinary and plas- 
ma HCG in clinical practice, it has not been clear 
whether HCG values were well correlated with tumor 
volume. We have shown for the first time the re- 
lationship between changes in tumor size and plasma 
HGG levels in untreated and treated mice. A good cor- 
relation between the tumor size and HCG level was 
observed until the tumor reached 1,000 cu. mm. The 
reason why HCG did not increase in parallel with 
tumor size thereafter is probably due to spontaneous 
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Fig. 8. Growth of CC-1 (passage 11) in nude mice treated with 
actinomycin D and vinblastine. Vertical bars represent the 
mean + S.E. 


necrosis of tumors which occurred after they reached a 
certain size. This was confirmed by histologic examina- 
tion. 

Hussa and associates" reported that a transient rise 
in plasma HCG during or after chemotherapy by 
ACTD was sometimes observed in patients with 
choriocarcinoma and that the secretion of HCG in the 
media and cells by a human choriocarcinoma cell line 
increased in the presence of 107? to 107*M of the drug, 
whereas it decreased in the presence of 1077M. In the 
ACTD-treated group of the present experiment, a 
temporary but marked drop of the HCG level without 
decrease in size of tumors was noted about a week after 
institution of the treatment. Thereafter, although both 
tumor size and HCG level increased gradually, HCG 
levels remained lower disproportionately as compared 
with the increase in tumor size, and compared with the 
relationship between the HCG level and tumor size in 
other groups. This finding indicates that a larger 
amount of ACTD than that of clinical usage suppres- 
ses, more than the two other drugs, both production 
and secretion of the hormone. This phenomenon may 
also occur in patients treated with ACTD. If so, lower- 
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ing of the HCG level after treatment with ACTD 
should be carefully interpreted. 

From the results presented herein, it is concladed 
that choriocarcinoma transplanted to nude mice is of 
great use not only for improving the therapeutic 
method and screening antitumof agents but alse for 
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the biologic study of the tumor in relation to hormone 
production at the cellular level and possible acquisition 
of drug resistance. 


The authors thank Miss K. Taguchi for the radio- 
immunoassay of HCG. 
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MONISTAT for a 14-day regimen, 39 of the 528 patients 
(7.4%) treated with MONISTAT reported complaints dur- 
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pelvic cramps, hives, skin rash and headache occurred 
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therapy with MONISTAT, demonstrates that a regimen of 
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day regimen. The graphic representation of this conclusion 
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resents the mean therapeutic cure rate and the shaded 
area represents the 95% confidence interval. 
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Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combinatior prod- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein tarom- 
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Cigarette smoking increases the risk of serious cardjovascular side effects from oral con- 
traceptive use. Women who use oral contraceptives should be strongly advised not to 
smoke. Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, Sstroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, hypertension. Practitioners prescribing oral contraceptives shouldbe 
familiar with the following information relating to these risks. 









1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Three principal 
Studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies esti- 
mate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater*than 
nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted in the 
United Kingdom found that the greater the number of underlying risk factors for coronary artery dis- 
ease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral contraceptive user or not. Oral contraceptives, however, were found to be a clear additiona risk 
factor. In terms of relative risk, it has been estimated that oral contraceptive users who do not smoke 
(smoking considered a major predisposing condition to myocardial infarction) are about twice as likely 
to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users 
who smoke have about a 5-fold increased risk of fatal infarction compared to users who do not smoke 
but about a 10- to 12-fold increased risk compared to nonusers who do not smoke. The amourt of 
smoking is a very important factor. British investigators concluded that the risk of thromboembalism 
including coronary thrombosis is directly related to the dose of estrogen used in oral contraceptwes; 
preparations containing 100 mcg. or more of estrogen were associated with a higher risk of throm- 
boembolism than those containing 50-80 mcg. of estrogen. The relative risk of thromboembolic dis- 
ease associated with progestin-only oral contraceptives has not been determined. Cases of throm- 
boembolic disease have been reported in women using progestin-only products, and they should nct be 
presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases fo: oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000; ages 35-44, 
33/100,000; ages 45-49, 140/100,000), the risk being concentrated in older women, in those with a 
long duration of use, and in cigarette smokers. The highest risk was found in heavy cigarette smexers 
(15 or more cigarettes per day) who used oral contraceptives and were aged 40 or older. Women-who 
smoke should be advised not to use oral contraceptives. The use of oral contraceptives in women-over 
age 40 with other risk factors is not recommended. The mortality associated with all of the methocs of 
birth control is low compared to the risk of childbirth, with the exception of oral contraceptive users 
who smoke and are over age 40. The lowest mortality is associated with the condom or diaphragm 
backed up by early abortion. The risk of thromboembolic and thrombotic disease associated with»oral 
contraceptives increases with age after approximately age 30 and for myocardial infarction is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, 
and especially by cigarette smoking. The physician and the patient should be alert to the eariest 
manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embo- 
lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombasis). 
Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an 
increased risk of thromboembolism or prolonged immobilization. 2) Ocu/ar Lesions. There have beer re- 
ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of 
oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or 
complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesiens, 
and institute appropriate diagnostic and therapeutic measures. 3) Carcinama. Long term administra- 
tion of either natural or synthetic estrogen in certain animal species increases the frequency of zar- 
cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first 21 cases of 
endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women 
without predisposing risk factors for this disease, nearly all occurred in women who had used a se- 
quential oral contraceptive. No evidence has been reported suggesting an increased risk of endometrial 
cancer in users of conventional combination or progestin-only oral contraceptives. No increase in 
breast cancer in women taking oral contraceptives has been reported although one study reportes an 
increased risk of breast cancer in subgroups of women treated using oral contraceptives with dcu- 
mented benign breast disease. There is at present no confirmed evidence from human studies of ar in- 
creased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women ‘ak- 
ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocystic disease or abnormal 
mammograms should be monitored with particular care if they elect to use oral contraceptives. 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral 
contraceptives. One study reported a higher risk associated with oral contraceptive formulations with 
high hormonal potency. Although benign and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short term as well as long term users 
of oral contraceptives. Two studies relate the risk with duration of contraceptive use, the risk being 
much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it 
should be considered in women presenting abdominal pain and tenderness, abdominal mass, or sheck. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5) Use /n Pregnancy, 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported 
to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. A high percentage of such exposed women (30% to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign it is not known 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop-ab- 
normalities of the urogenital tract. Similar data are not available with the use of other estrogens but it 
cannot be presumed that they would not induce similar changes. The data suggest that the risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, ferzale 
sex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications and there is no evi- 
dence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing oral 
contraceptive therapy. Embryos with these anomalies are virtually always spontaneously aborted. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after støp- 
ping oral contraceptaves is unknown. It is recommended that for any patient who has missed two con- 
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secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the p 
tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered 
the time of the first missed period and further use of oral contraceptives should be withheld until pre 
nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potent 
risks to the fetus and the advisability of pregnancy continuation should be discussed in light of the: 
risks. It is also recommended that women who discontinue oral contraceptives with the intent 
becoming pregnant use an alternate form of contraception for a period of time before attempting 
conceive. Many clinicians recommend three months. Administration of progestin-only or progesti 
estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnanc 
6) Gall Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladd 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years | 
use. 7) Carbohydrate and Lipid Metabolic Effects. A decrease in glucose tolerance has been observed 
a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic p 
tients should be carefully observed while receiving oral contraceptives. Increased serum levels | 
triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical Sij 
nificance of this observation is unknown at this time. 8) £/evated Blood Pressure. An increase in bloc 
pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension 
oral contraceptive users may be no higher than nonusers in the first year of oral contraceptive use bi 
increases with longer exposure and in the fifth year of use is two and one-half to three times the r 
ported prevalence in the first year. Women who previously had hypertension during pregnancy may t 
more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. Tt 
onset or exacerbation of migraine or development of headache of a new pattern which is recurrent, pe 
sistent or severe, requires discontinuation of oral contraceptives and investigation of the caus 
10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons f: 
patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular blee 
ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recu 
rent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out prej 
nancy or malignancy. If pathology has been excluded, time or change to another formulation may solv 
the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially useft 
in minimizing menstrual irregularity, should be done only if necessary since this may increase the ris 
of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea c 
young women without regular cycles may have a tendency to remain anovulatory or to become ameno! 
rheic after discontinuation of oral contraceptives. Women with these preexisting problems should b 
advised of this possibility and encouraged to use other contraceptive methods. it) Ectopic Pregnanc) 
Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral con 
traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not usin 
oral contraceptives since the drugs are more effective in preventing intrauterine rather than ectopi 
pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products an 
progestin-only oral contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in or: 
contraceptives has been identified in the milk of mothers receiving these drugs. The long-range effec 
to the nursing infant cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of orz 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen ani 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con 
traceptives should not be prescribed for longer than 1 year without another physical examination bein; 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterini 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefull 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con 
traceptives may cause some degree of fluid retention, conditions which might be aggravated by flui 
retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma re 
quire careful observation. 5) Patients with a past history of jaundice during pregnancy have an in 
creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops it 
any patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may bi 
poorly metabolized in patients with impaired liver function and should be administered with caution ir 
such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter 
mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 
subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of ora 
contraceptive therapy when relevant specimens are submitted. 10) Certain endocrine and liver functior 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increasec 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased anti 
thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bounc 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reducec 
response to metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient anc 
has been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have beer 
associated with concomitant use of rifampin. A similar association has been suggested with barbitu 
rates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associatec 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital anomalies. There is 
evidence of an association between the following conditions and the use of oral contraceptives 
although additional confirmatory studies are needed: Mesenteric thrombosis; benign hepatomas: 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 
and/or vomiting, usually the most common adverse reactions, occur in approximately 10% or less o! 
patients during the first cycle (Other reactions, as a general rule, are seen much less frequently or only 
occasionally.); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment; 
temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may per- 
sist; breast changes (tenderness, enlargement, and secretion); change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow- 
ing adverse reactions have been reported in users of oral contraceptives, and the association has beer 
neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 
corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 
syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral en by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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Catechol-O-methyltransferase activity in 


erythrocytes of pregnant women 


G. WILLIAM BATES* 
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Dallas, Texas 


Catechol-O-methyltransferase (COMT) is the enzyme that converts catechols, e.g., 

catecholamines and catechol estrogens, to their methyl ethers. COMT activity measured in 
erythrocytes (RBC's) of healthy men (No. — 47) and healthy nonpregnant women 

(No. = 53) was 8.2 + 0.17 nmoles x ml.~' (mean and standard error). The COMT 

activity in RBC's of healthy pregnant women (No. = 100) was 10.7 + 0.29 nmoles x ml." RBC x hr.^, 
a value which is significantly higher than that found in RBC's of men and nonpregnant women 


(p < 0.001). (AM. J. OBSTET. GYNECOL. 131: 555, 1978.) 


CATECHOL-O-METHYLTRANSFERASE (COMT) cata- 
lyzes the conversion of the catecholamines, i.e., dopa- 
mine, epinephrine, and norepinephrine, to their 
methyl ethers, the metanephrines. S-Adenosyl methio- 
nine (SAM) is a cosubstrate and the methyl donor in 
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this enzymatic reaction.! COMT activity is known to 
be present in several tissues, for instance, brain, kid- 
ney, liver, and erythrocytes (RBC's), and the amount of 
COMT activity in RBC's is reflective of the amount of 
COMT activity in other body tissues.” 

We have shown that COMT in human RBC's also 
participates in the metabolism of catechol estrogens 
under in vivo as well as in vitro conditions by catalyzing 
the conversion of 2-hydroxyestrone (20H-E;) to its 
methyl ether(s)? a reaction which is illustrated in Fig. 1. 
Catechol estrogens are the major metabolites of es- 
trone and estradiol-178 in nonpregnant as well as 
pregnant women. Indeed, over 60 per cent of the es- 
trogens excreted in urine may be catechol estrogens or 
their metabolites." * Moreover, Ball and associates 
have found that catechol estrogens are competitive 
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Fig. 1. Enzymatic conversion of 2-hydroxyestrone to 2-meth- 
oxyestrone. S 


Table I. Catechol-O-methyltransferase activity in 
men and in nonpregnant and pregnant women 


No. of COMT activity 
Subject subjects | (nmoles X ml. ~ RBC x hr.~}) 


Men 43 7.9 3: 0.22* 
Nonpregnant 

women 57 8.5 + 0.22 
Pregnant women 100 10.7 + 0.29 


*Mean and standard error. 


inhibitors of human liver COMT activity in the 
O-methylation of catecholamines, a finding that is sug- 
gestive of the possibility that catecholamine metabolism 
can be modulated or attenuated by catechol estrogens. 

To investigate the interaction between catechol es- 
trogen and catecholamine metabolism, we developed 
an assay for COMT activity in human RBC's with 
[6,7 H(N)]20H-E, used as the substrate. Utilizing this 
assay, we measured the COMT activity in RBC's from 
100 healthy men and women and compared these re- 
sults with the COMT activity of RBC's from 100 
healthy, pregnant women. 


Material and methods 


Blood was obtained from 43 healthy men and 57 
healthy nonpregnant women (18 to 52 years old) and 
from 100 healthy pregnant women whose pregnancies 
were beyond the twentieth gestational week. Each 
blood sample (7 ml.) was collected by venipuncture into 
a tube containing 7 mg. of ethylene-glycol-bis-(B- 
amino-ethyl ether)N,N’-tetra-acetic acid (EGTA). The 
blood samples were stored for no more than 24 hours 
at 4° C. until the RBC's were assayed for COMT activ- 
ity. COMT activity under these conditions is stable for 
12 days (data not shown). 

In this assay for COMT activity in human RBC's, one 
volume of blood was mixed with four volumes of cold 
distilled water to lyse the RBC's. Then 1 ml. of the 
lysate was mixed with 0.5 ml. of 0.45M sodium chloride 
containing 8.1 x 106M [6,72H (N)]2OH-E, (specific 
activity 100 Ci per mole, 3 x 10°°M SAM, and 3 x 10^? 
M magnesium chloride. This mixture was in- 
cubated for 30 minutes at 37° C. in an oscillating water 
bath. Hematocrits were determined on all original 
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blood samples, and the enzyme activity is expressed as 
nanomoles of 2-methoxyestrone (2MeO-E,) formed 
per milliliter of packed RBC's per hour. A lysate of the 
blood, which had been heated at 60° C. for 30 minutes, 
was used as a blank. At the end of the incubation 
period, [4-*C]2MeO-E, was added as an internal re- 
covery standard, and the amount of product formed 
was computed from the ?H:'*C ratio of 2MeO-E;. Car- 
rier 2MeO-E, (100 ug) was also added for identification 
of the product on thin-layer chromatograms. Steroids 
were extracted from the incubation mixture into ethyl 
ether and were separated by silica gel thin-layer 
chromatography, with dichloromethane:ethyl ether 
(98:2, v:v) used as the developing solvent. Steroids 
were identified by ultraviolet adsorption and eluted 
from the chromatograms with ethyl acetate. The eluate 
was dried under a jet of warm air; the residue was 
dissolved in scintillation fluid, and the radioactivity was 
assayed by liquid-scintillation spectrometry. Student's t 
test was employed in the statistical evaluation of the 
data. 


Results 


COMT activity in RBC's of healthy men (No. =47) 
and healthy nonpregnant women (No. = 53) was 
8.2 + 0.17 nmoles X ml. RBC x hr! (mean and 
standard error). There was no significant difference in 
the COMT activity in RBC's from these men and 
women (Table I). The COMT activity in RBC's of 
healthy pregnant women (No. = 100) was 10.7 + 0.29 
nmoles X ml.-' RBC x hr“', a value that is significant- 
ly higher than that found in RBC's from men and 
nonpregnant women (p < 0.001). 


Comment 


Catechol estrogens are the principal metabolites of 
estrone and estradiol-178 in nonpregnant and preg- 
nant women. Under in vitro conditions, catechol estro- 
gens are competitive inhibitors of catecholamines for 
the enzyme COMT. The conversion of catechol estro- 
gens to their methyl ethers by COMT in human RBC's 
under in vivo as well as in vitro conditions led us to 
develop an assay for COMT activity in RBC's. In an 
evaluation of the COMT activity in RBC's from preg- 
nant women, we have found that the COMT activity in 
RBC’s from pregnant women beyond the twentieth 
gestational week was significantly greater than that in 
RBC's from nonpregnant women and men. 

The role of catechol estrogens in modulating 
catecholamine metabolism in vivo is unknown, but it is 
tempting to speculate that alterations in COMT activity 
or circulating catechol estrogens or in both may have a 
role in the metabolism of catecholamines in human 
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pregnancy. Further investigations into the relation- 
ships between the degradation of vasoactive catechol- 
amines and catechol estrogens are warranted. 
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Although menstruation is, in the last analysis, a vascu- 
lar phenomenon, until the work of Markee, little was 
known as to the specific endometrial changes accom- 
panying this event. In order to carefully observe its 
sequence of morphologic changes, Markee used the 
technique of transplanting endometrial fragments into 
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the anterior chamber of the eye of the guinea pig, the 
rabbit (Am. J. Physiol. 100: 32, 1932; Anat. Rec. 58: 78, 
1934), and the monkey (see illustration). Apparently he 
developed the technique of endometrial transplanta- 
tion into the anterior chamber with S. S. Schochet (AM. 
J. OBSTET. GyNECOL. 17: 328, 1929). In addition, Mar- 
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kee invented the primate restraining chair that has 
made possible much of the research in these animals. 
During a period of more than nine years, he followed 
the vascular changes of over 8,000 bleeding episodes in 
a total of 432 menstrual cycles in 41 monkeys by daily 
camera lucida tracings of the intraocular endometrial 
transplants. In some animals Markee observed the 
transplants continuously for up to 15 hours a day. Al- 
though some of the animals were followed for only a 
few cycles, eight were observed for over two years, and 
one was studied for six and a half years. Markee care- 
fully described the endometrial growth changes during 
the menstrual cycle; he divided the cycle into four 
phases: (1) period of rest, between the end of regres- 
sion and renewed growth; (2) primary period of 
growth, progressing until shortly before the middle of 
the menstrual cycle; (3) secondarv period of growth, 
initiated after a transitory period of midcycle regres- 
sion; and (4) period of regression. He described in de- 
tail the vascular changes associated with endometrial 
regression, including buckling of the coiled arteries 
supplying the functional endometrium, vascular stasis, 
necrosis, vasoconstriction of the arteries supplying the 
basalis, and ischemia. Markee viewed the vasoconstric- 
tion not so much as the cause of menstruation but as a 
defense mechanism to prevent excessive blood loss 
from the vessels. He detailed the focal necrosis of vessel 
walls and the decrease in endometrial thickness with 
disappearance of stromal edema and the events asso- 
ciated with desquamation. He noted: "Five types of 
menstrual bleeding were observed in the transplants: 
(1) blood that escapes through a break in the wall of an 
arteriole or capillary may form a hematoma which rup- 
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tures, or (2) it may break through the uterine epithe- 
lium and escape... without forming a hematoma; (3) 
diapedesis may occur through the wall of a capillary 
and the escaping blood may or may not form a hema- 


~ toma; (4) there may be either a direct flow or a reflux of 


blood from the veinsin fields of previous hemorrhage 
and destruction of tissue; and (5) secondary bleeding 
may occur from an arteriole following experimentally 
induced fright or violent movemeht." The first type of 
menstrual bleeding is the one most often observed. 
Further, Markee examined the effects of systemic es- 
trone, progesterone, and male hormones as well as the 
effects of their local administration into the anterior 
chamber of the eye itself. By these elegant and meticu- 
lously performed studies, Markee determined that the 
endometrial growth cycle in menstruating primates 
also occurs in nonmenstruating mammals and that 
menstruation is induced by local changes associated 
with endometrial regression (rather than by a "bleed- 
ing hormone" as had been proposed) and established 
the estrogen withdrawal theory of endometrial regres- 
sion and menstruation. He later observed (Bull. N. Y. 
Acad. Med. 24: 253, 1948) that "... any attempt to 
discuss menstruation engenders the feelings of humil- 
ity and incompetence. The humility arises, at least in 
part, from the limitations which prevent giving credit 
where credit is due to the many investigators who have 
contributed to our present knowledge of menstruation 
and the menstrual cycle. The feeling of incompetence 
results partly from the inability to correlate all of the 
observed facts and weave them into any one completely 
satisfactory theory of menstruation.” (Photograph 
courtesy of the National Library of Medicine.) 
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Pregnancy outcome was analyzed in 147 diabetic women, 71 per cent of whom were 
dependent on insulin for more than 10 years AmL ulatory management of diabetes was 
carried out with weekly clinic visits until hospitalizstion at 36 to 37 weeks’ gestation. Modern 
methods of fetal assessment were applied, and tr= timing and route of delivery were 
individualized. Of these patients, 35 per cent were delivered at or beyond 38 weeks’ 
gestation. The primary cesarean section rate was-55 per cent. Polyhydramnios was a 
frequent maternal complication and was associated with premature labor and neonatal 
death in two cases..Polyhydramnios was least co amon in women with the lowest mean 
outpatient blood glucose. The perinatal survival r=e was 96.6 per cent, and there were no 
instances of unexpected intrauterine fetal death. he incidence of respiratory distress 
syndrome (RDS) in the newborn infant was 7.6 pcr cent. No severe RDS was seen when 
the lecithin/sphingomyelin (L/S) ratio was greater than 3.0, but three of 24 infants delivered 
with an L/S ratio of 2.1 to 3.0 developed severe FDS. Other forms of neonatal morbidity 
noted in this population were 9 per cent major co: genital anomalies; 7 per cent transient 
tachypnea of the newborn, 22 per cent hypocalcemia, 19 per cent hyperbilirubinemia, and 
47 per cent hypoglycemia. The latter was more ct mmon in macrosomic infants, defined as 
greater than the ninetieth percentile of birth weigt- for gestational age (LGA), who 
represented 36 per cent of the neonates. Mean o 1tpatient postprandial blood glucose was 
higher in patients delivered of LGA infants and wes correlated with birth weight in White 
Classes B to D. (Am. J. OBSTET. GYNECOL. 131: .60, 1978.) 
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DIABETES, MELLITUS antedating pregnancy is rec- 
ognized as an important cause of maternal morbidity, 
birth defects, intrauterine fetal death, and neonatal 
morbidity and death. An increased incidence of these 
complications has been associated with duration ol 
diabetes, the presence of vascular lesions, and the de 
gree of control of the diabetic state during pregnancy. 
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Patients with poor control of diabetes have a higher . 


risk of fetal or neonatal death, and the occurrence of 
ketoacidosis, in particular, carries an excessive. rate of 
fetal loss.7*: 97.19? In addition, Pedersen and associates "4 
pointed out that patients who are noncompliant (ne- 
glectors) and do not cooperate with the treatment plan 
have an increased risk of pregnancy loss. 

The importance of diabetic control during preg- 
nancy received impetus from Karlsson and Kjellmer's?' 
study of 95 gravid patients well distributed throughout 
the White classifications in the years 1966 to 1970. 


They measured blood glucose several times a day in 


hospitalized patients after 30 to 32 weeks’ gestation. 
The group with the lowest mean preprandial glucose 
values («100 mg. per deciliter) in the third trimester 
had the lowest perinatal mortality rate (3.8 per cent). 
Others have also recently stressed the importance of 
tight control during Carers pregnancy in producing 
better results.” 3° 

There are many other factors, however, in the 
modern management of the diabetic pregnancy that 
may result in the low perinatal mortality rates recently 
reported by several centers.?*^ 32» 39, 72, 76, 8 Availability 
of elective abortion for unwanted pregnancies, the ap- 
plication of fetal monitoring tests for the detection of 
fetal distress, the prediction and prevention of respi- 
ratory distress syndrome (RDS) by the lecithin/sphin- 
gomyelin (L/S) ratio, and the tendency to perform de- 
livery around term are examples of measures that may 
reduce perinatal deaths, independent of glucose con- 
trol of the diabetic pregnant patient. Persson” pointed 
out the need for a short-term study of the relationship 
of diabetic control to perinatal survival in a large series 
of patients. In his series of 170 insulin-dependent pa- 
tients, the six perinatal losses were not found in the 
group with the highest mean blood glucose. 

Since perinatal death is decreasing in well-managed 
diabetic pregnancies, the focus of investigation is en- 


larging to include the various forms of maternal, fetal, 


and neonatal morbidity that remain all too common. 
Before describing our own recent experience, we shall 
review several important features of perinatal morbid- 


ity in diabetic pregnancy. 


Background 


Maternal morbidity. In the first half of pregnancy 
there is often an improvement of carbohydrate toler- 
ance in the insulin-dependent diabetic woman.” The 
cause may be related to fetal-placental utilization of 
glucose.95 The improvement in tolerance is manifested 
clinically by increased frequency and severity of hypo- 
glycemic reactions, which may appear in the absence of 
warning signs.!? Later in pregnancy decreased carbo- 
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hydrate tolerance i is the rule, with an increased dosage 


of insulin demanded, and there is a strong tendency to 
~ the rapid development of ketoacidosis.” These diabet- 


ogenic effects of pregnancy are related to antagonism 
of the peripheral effects of insulin and enhanced lipol- 
ysis and ketogenesiS in the fasting state. Progressive 
placental secretion of Ruman placental lactogen is a 


: major factor in the altered metabolism of gestation.” 


Vascular complications, such as proliferating ret- 
inopathy and glomerular nephropathy, are the tragic 
hallmark of many cases of diabetes of long duration. 
Information on the effect of pregnancy ón the vascular 
complications of diabetes is limited since no systematic 
studies of the effect of pregnancy on the incidence or 
course of benign or proliferating retinopathy have 
been performed. Contrasting opinions that pregnancy 
induces rapid progression, has no effect on diabetic 
retinopathy, and has a beneficial effect on diabetic ret- 
inopathy and that remissions occur following comple- 
tion of pregnancy have been advanced. 7? In a series 


of 2,147 diabetic pregnant patients reported by 
' White,'? the incidence of malignant proliferating ret- 


inopathy was 0.5 per cent and the incidence of benign 
retinopathy was 2.9 per cent. These women developed 
lesions during pregnancy, and the much larger group 
of women in whom retinal disease preceded pregnancy 
was not taken into account. It has been suggested that 
proliferating diabetic retinopathy, in contrast to the 
benign form, has a greater but unpredictable tendency 
to progress during pregnancy, especially if the -pro- 
liferating phase is noted during the first trimester." 
This was the basis for the recommendation for termi- 


nation of pregnancy in diabetic patients developing 
proliferating retinopathy.? However, in recent years 


many cases of proliferating retinopathy during preg- 
nancy have been controlled by laser photocoagulation 
therapy. Since the effect of this therapy on the natural 
history of retinopathy during and after pregnancy has 
not been systematically studied,” the question of long- 
term consequences remains. 

Determination of the incidence and prognosis of di- 
abetic nephropathy in pregnancy is clouded by the 
tendency of the diabetic pregnant woman to develop 
pyelonephritis or pre-eclampsia.” The few available 
studies reviewed by Pedersen? suggest that clinical and 
laboratory parameters of diabetic nephropathy usually 
return toward the prepregnancy level after delivery.” 


' Inaseries from 1959 to 1963, Pedersen and Pedersen? 


found urinary tract infection to be present ir. 16 per 
cent and clinical pyelonephritis to be present in 6 per 
cent of 283 pregnant women with diabetes. An in- 
creased perinatal mortality rate was associated with 
pyelonephritis and with pre-eclampsia“In the above 
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series Pedersen and Pedersen” classified 23 per cent of 
patients as having pre-eclampsia on the basis of acute 
hypertension, proteinuria, edema, or weight increase. 
In a review of the literature published in 1963, Kyle** 
reported an average incidence of toxemia of 25 per 
cent (range: 8 to 45 per cent). Tht superimposed pre- 
eclamptic syndrome is perhaps most common, devas- 
tating, and difficult to diagnose in patients with White 
Class F diabetes.” 

Polyhydramnios is a common maternal complication 
of diabetic pregnancy. For the years 1959 to 1964, 
Pedersen and Pedersen? reported a 25 per cent inci- 
dence. The cause of polyhydramnios remains uncer- 
tain in most cases. It is not usually related to congenital 
malformations of the fetus. In addition, there is no 
relationship between amniotic fluid volume and the 
expected elevation in glucose and other solutes in the 
amniotic fluid? A recent study did not find increased 
fetal output of urine (as measured by ultrasound) in 
patients with increased volumes of amniotic fluid.” 
Pedersen? found a lower incidence of polyhydramnios 
in hospitalized as compared to ambulatory patients in 
the latter part of pregnancy. However, the relative con- 
tribution of bed rest in the hospital as compared to 
tighter diabetic control in that study remains uncertain. 

Antepartum fetal distress. The actual cause of in- 
trauterine fetal distress and death during diabetic 
pregnancy remains unknown in most cases. As noted 
above, there are clinical associations with severe mater- 
nal hyperglycemia and ketosis, hypertensive syn- 
dromes, and pyelonephritis.” The risk increases later 
in pregnancy." Whether or not the risk of fetal death 
is increased during episodes of maternal (thus fetal) 
hypoglycemia remains controversial? !09 

Fetal monitoring tests of various types have been 
widely applied in the last decade in the presumption 
that fetal distress can be diagnosed and stillbirth pre- 
vented by prompt delivery. One reflection of the fetal 
condition is obtained by measuring the concentration 
of estriol in maternal blood or urine. Since the fetal 
adrenal and liver provide the precursor (16a-hydroxy- 
dehydroepiandrosterone) for placental aromatization 
to estriol, the accumulation of this estrogen in maternal 
fluids is often representative of fetal-placental func- 
tion. The pattern of serial values in a given woman is 
important since there is wide variation in amount of 
estriol from one diabetic patient to another. Many have 
reported higher mean urinary estriol values in diabetic 
pregnant women, usually in association with fetal mac- 
rosomia and placentomegaly.?? It is clear that estriol 
levels must be measured daily in order to detect the 
rather sudden onset of fetal distress observed in somme 
pregnancies of diabetic women.?* 5278 Low urinary es- 
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triol values may be found in diabetic women with vascu- 
lar or renal complications, and this may be indicative of 
intrauterine fetal growth retardation. 

Antepartum fetal heart rate monitoring has also 
been applied as a measure of fetal well-being in diabetic 
pregnancies. This tool is based on extensive studies of 
fetal cardiovascular responses to hypoxia carried out in 
the last decade. Experimentally, in pregnant sheep and 
monkeys, maternal hypoxia or impaired placental per- 
fusion generally leads to fetal hypoxia with resultant 
decelerations of the fetal heart rate and decreased 
beat-to-beat variability. Similar heart rate patterns are 
observed in some human fetuses in response to the 
transient hypoxia of uterine contractions, cord com- 
pression, and maternal vascular disease or from un- 
known causes. When delivered, a higher percentage of 
such fetuses as compáred to control fetuses have low 
Apgar scores, hypoxia, and acidosis. The high-risk 
fetus of the diabetic pregnant woman has an increased 
incidence of such distress during antepartum fetal 
heart rate monitoring tests and during labor. °° 

Fetal macrosomia, hyperinsulinism, and neonatal 
hypoglycemia. The infant of the diabetic mother 
(IDM) is particularly prone to macrosomia (large— 
birth-weight syndrome). Mean birth weight in the IDM 
was 550 grams more and mean length was 1.5 cm 
greater than that in a group of control infants (mean 
gestational age of 260 days and matched for various 
maternal data).?? Osler and Pedersen?! concluded that 
the macrosomic IDM contains less total body water and 
that the increase in weight is due to increased fat, pos- 
tulated to be deposited as the result of excessive insulin 
secretion. 

It is plausible to consider the large size of the organs 
of the IDM and the excessive accumulation of fat and 
glycogen in these organs to be due to the excess quan- 
tities of nutrients (glucose, amino acids, and free fatty 
acids) available to the fetus of the pregnant woman 
with diabetes. Such nutrients alone without insulin to 
facilitate their transport into cells would not be suf- 
ficient to explain the enlargement of muscle tissues 
(including heart) and adipose tissue. Evidence to date 
suggests that the fetus of the diabetic mother is hyper- 
insulinemic. Pedersen? explained the origin of the 
fetal hyperinsulinism as follows: Maternal diabetes is 
associated with maternal hyperglycemia which leads to 
fetal hyperglycemia and excessive stimulation of the 
fetal pancreas to produce insulin. There is a strong 
correlation of glucose levels in maternal and fetal 
bloodstreams. Crawford? demonstrated a maternal- 
to-fetal glucose difference of 13 mg. per 100 ml. and 
concluded that the gradient of maternal-fetal glucose 
concentrations is maintained in a minute-to-minute 
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fashion, even in the presence of a rapidly changing 
glucose concentration in maternal blood. Spellacy and 
associates?! described a direct relationship between the 
blood glucose of mother and infant across the placenta; 
they also found that the infant's umbilical vein glucose 
was always lower than the maternal venous glucose. In 
the pregnant rhesus monkey, Chez and colleagues’ 
found a close correlation of fetal glucose levels with 
maternal ones, with no evidence of an upper limit of 
placental glucose transfer. 

The regulation of insulin release during fetal life has 
attracted a great deal of attention. The results of 
studies in this field indicate that glucose is a less 
efficient stimulus to insulin release in the fetus than in 
the adult.!! However, a sustained increase of the fetal 
blood glucose concentration in utero may induce a 
significant rise of the fetal plasma insulin level. Argi- 
nine or leucine in the presence of glucose can markedly 
enhance the fetal insulin release. Therefore, the fetus 
of the pregnant woman with diabetes exposed to high 
levels of glucose and amino acids in the blood has the 
potential for early maturation of the pancreatic beta 
cell. Steinke and Driscoll” found that the content of 
insulin per gram of pancreas in the IDM was sig- 
nificantly higher than in control infants. They also 
showed microscopically that the pancreas of the IDM 
had hypertrophy and hyperplasia of the pancreatic is- 
lets as a result of proliferation of the beta cells. Shinia 
and associates? found a’ strong correlation between 
birthweight in overgrown infants and the infants 
serum insulin levels, indicating that the excessive size of 
certain newborns may be the résult of hyperinsulinism. 


Cardell® found a correlation between the quantity of ` 


islet tissue at autopsy and the birth weight of the IDM. 

A large number of studies have shown more rapid 
attainment of a higher peak plasma insulin level, result- 
ing in a more rapid disposal of glucose in IDM as com- 
pared to control infants when both groups were ex- 
posed to glucose infusions.* $ 9* ® The insulin assayed 
in the infants was of fetal rather than maternal origin, 
as demonstrated in the studies of Adam and associates! 
and Spellacy and associates?! who: concluded that 
maternal insulin does not cross the placenta. Measure- 
ment of C-peptide has provided an alternative means 


of monitoring beta-cell function in the presence of . 


maternally derived insulin antibodies, which cross the 


placenta and interfere with the usual radioimmunoas- _ 


says for insulin in fetal and newborn blood. C-peptide 
immunoreactivity was examined by Block and co- 
workers in IDM's and compared to infants of mothers 
with gestational diabetes and control infants They 
found that cord C-peptide immunoreactivity levels 
were significantly higher in infants of diabetic mothers 
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as compared with those of normal control infants; 
therefore, a slightly different approach was used to 
confirm hyperinsulinism in the IDM. 

A common problem in the IDM is early postnatal 
hypoglycemia, secondary to excessive insulin secretion 
after division of the umbilical cord and the termination 
of placental transfer of'glucose. However, the associa- 
tion of severe neonatal hypoglycemia with cord insulin 
levels has not been demonstrated in all studies. 
Johnston and Bloom? suggested that the neonatal 
pancreatic glucagon response to the postnatal fall in 
glucose is inappropriately small in the IDM, especially 
in cases with sustained hypoglycemia. Increased fetal 
glucose and insulin concentrations have been shown to 
inhibit basal and alanine-stimulated glucagon secretion 
in the normal newborn infant.?: © Current studies of 
hepatic glucose output in normal infants and IDM's 
should increase our understanding of neonatal hypo- 


` glycemia. 


Neonatal pulmonary complications. The major 
cause of mortality in the IDM in the past has been RDS. 
This was the conclusion of Driscoll and associates! ?? in 
their review of 55 autopsies of IDM's, and the review of 
Warren and LeCompte™! has confirmed those obser- 
vations. The incidence of RDS has always been high in 
IDM's. Hubbell and associates“ found an over-all inci- 
dence of RDS of 27 per cent in a study of 473 live-born 
IDM's at the Boston Hospital for Women (BHW) from 
1959 to 1964. In these studies prematurity and cesar- 
ean section were thought to be the major causes of 
RDS. i 

Robert and associates” retrospectively studied 805 
live-born IDM's born at the same institution (BHW), 
from 1958 to 1968, and found an incidence of RDS of 
23 per cent as compared to àn incidence of 1.3 per cent 


. in infants born to nondiabetic mothers. In this study, 


prematurity, cesarean section without labor, intrapar- 
tum asphyxia, and male sex were also associated with . 
an increased incidence of RDS, but even when these 
factors were controlled the incidence of RDS in IDM's 
was five- to six-fold greater than in infants of non- 
diabetic mothers. The authors concluded that the me- 
tabolic abnormalities of the diabetic pregnancy itself 
are causally related to the increased incidence of RDS. 
The interaction between maternal diabetes and RDS 


-has been examined by several investigators. Since RDS 


is the neonatal manifestation of insufficient fetal pul- 
monary synthesis, storage, and release of surface-active 


.phospholipids, investigation has centered on the 


biochemistry of phospholipid metabolism in the fetal 
lung and the physiology of lung compliance that de- 
pends on these: surface-active compounds. The: need 
for direct examination of fetal pulmonary biochemical 


age 
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and physiologic development has led to the use of ani- 
mal módels of diabetic pregnancy and in vitro exam- 
ination of the fetal lung. | 
Epstein and co-workers? used the rhesus monkey 
fetus from mothers rendered hyperglycemic by the in- 
jection of streptozotocin, a specific’ pancreatic beta-cell 
cytotoxin. They observed marRed differences between 
the normal and hypesglycemic fetuses in the ability of 


the lung to synthesize, store, and release lecithin, the ` 


principal component of the surface-active material in 
the lung. Sosenko and co-workers? have reported pre- 
liminary observations in another animal model of di- 
abetic pregnancy, the alloxan-treated rabbit. At 27% 
days’ gestation, the hyperglycemic rabbit. fetuses 
showed less surface-active material in pulmonary la- 
vage fluid and demonstrated less deflation stability in 
pressure-volume measurements when compared with 
control fetuses. 

These studies indicate that the maternal diabetic 
state affects fetal lung development; the exact mecha- 
nism of this interaction has been examined in a cell 
culture system by Smith and associates.” They utilized 
a monolayer cell culture system of the fetal rabbit lung 


' and examined the effect on lecithin synthesis when in- 


sulin was added to the culture system. They found that, 
although insulin alone results in a small but significant 
increase in lecithin synthesis, the addition of both insu- 
lin and cortisol to cell culture results in a marked di- 
minution of the stimulatory effect observed when cor- 
tisol alone was added. Since cortisol is thought to be the 
physiologic stimulus for the increased synthesis of 
lecithin in the fetal lung seen at approximately 90 per 
cent of term gestation, they hypothesized that insulin 
might interfere with this normal increase in lecithin 
synthesis. This increase in lecithin synthesis is respon- 
sible for the normal functioning of the neonatal lung at 
term; therefore, the elevated insulin concentration in 
fetal plasma in IDM’s may interfere with this normal 
maturational sequence and lead to the increased inci- 
dence of RDS seen in IDM’s. Although there have been 
no controlled studies examining this hypothesis, im- 
proved control of the maternal-fetal hyperglycemia 
may minimize the abnormalities in fetal lung matura- 
tion and lead to a decreased incidence of RDS. 
Neonatal hvperbilirubinemia and hypocalcemia. 
Hyperbilirubinemia and hypocalcemia are commonly 
found in the early life of the IDM. Hyperbilirubinemia 
was noted in 38 per cent of the newborn infants studied 
by Pedersen” and in 27 per cent of those studied by 
Essex and co-workers,” but these authors used a low 
limit of normal (10 mg. per deciliter}. The cause of the 
hyperbilirubinemia is presumed to be related to func- 
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tional prematurity of hepatic enzymes necessary for the 
conjugation of bilirubin.” 

Tsang and colleagues ?? demonstrated hypocalcemia 
in six of 10 infants of mothers with White Classes B, C, 
and D. The incidence of hypocalcemia was increased 
over that in a matched control group even when gesta- 
tional age and perinatal complications were consid- 


ered. Pedersen” found hypocalcemia in 10 per cent of 


IDM's in a recent series. Hypomagnesemia was not ob- 
served. The cause of neonatal hypocalcemia is un- 
known but may be related to persistent functional 
hyperparathyroidism in these infants.?5 

Congenital anomalies. Almost all investigators have 
found an increased incidence of major birth defects in 
offspring of diabetic mothers compared to those of 
control populations. Studies of the incidence and 
pathogenesis of congenital anomalies in IDM's bave 
been reviewed recently by Gabbe.? Varied types 
of anomalies, including anencephaly-meningocele,” 
transposition of the great vessels, ventricular septal de- 
fect, coarctation of the aorta,®! caudal regression syn- 
drome and vertebral dysplasia,* ** ureteral duplication, 
renal agenesis,“ and anal atresia,’ are observed. In a 
retrospective review, Naeve® found no increase in mal- 
formations in infants born to diabetic fathers and 
nondiabetic mothers as compared to normal fathers. 
Pedersen,” Koller,? and Naeve® all reported an in- 
creased risk of congenital anomalies in infants born to 
mothers with White Classes D, F, and R diabetes, sug- 
gesting associations with duration of maternal disease 
and vascular complications. 

It is probable that there are multiple etiologic factors 
in the increased incidence of anomalies in IDM's. The 
role of genetic factors has not been substantiated. 9? 
Molsted-Pederson and associates® speculated that fetal 
hypoxia could play a role in diabetic pregnancies com- 
plicated by vascular disease, but they later concluded 
that better metabolic control in the same group of pa- 
tients reduced the risk of birth defects. Similarly, 
Karlsson and Kjellmer*! observed a low incidence of 
anomalies in offspring of the subgroup of pregnant 
women with diabetes easiest to control later in preg- 
nancy. 

Hypoglycemia may be associated with an increased 
risk of fetal malformations. Insulin injected into chick 
and rodent embryos produced vertebral and bony 
anomalies.*” 4” 58 The anomalies were decreased when 
hypoglycemia was prevented by adding glucose to the 
preparations.? Hyperglycemia may also be a cause of. 
fetal anomalies. Litters born to diabetic mice have an 
increased incidence of limb malformations and cleft 
palate. When the mothers are treated with insulin, this 
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increased incidence is eliminated." While the mecha- 
nism of the effect of hy perglycemia is uncertain, it may 
involve the role of collagen in inducing embryogen- 
esis. Fibroblasts grown in medium containing a high 
level of glucose secrete more collagen as compared with 
fibroblasts in medium containing physiologic amounts 
of glucose.’ A large amount of this collagen may be 
converted to glycosyl and one can speculate that altera- 
tion of the collagen molecule in terms of carbohydrate 
moieties might affect the induction process. Since fetal 
hyperinsulinism in the IDM should not occur until the 
fetal pancreas is functional, well after the major period 
of morphogenesis, endogenous insulin should not be a 
cause of malformations. 


Clinical study 


The dilemma of traditional management of preg- 
nancy in the diabetic patient has been to time delivery 
to balance the risk of stillbirth late in gestation with that 
of neonatal death from pulmonary immaturity earlier 
in gestation. Recent conceptual and technologic ad- 
vances in the realm of fetal assessment have offered the 
opportunity of individualized management for each 
diabetic pregnant woman. This is our initial report on 
the application of these techniques to a large popula- 
tion of pregnant women with insulin-dependent dia- 
betes in an attempt to reduce perinatal deaths to a 
minimum. Diabetic pregnancy is both a model for the 
team approach to perinatal medicine and a test of the 
utility of our diagnostic measures. 


Subjects and methods 


Patient population. During 1975 to 1976, 175 
women registered at the pregnancy clinic of the Joslin 
Diabetes Foundation. Twenty-eight women aborted, 21 
spontaneously (12 per cent) and seven electively (4 per 
cent). This includes three women (2 per cent) who 
underwent late abortions after the ultrasonographic 
diagnosis of fetal anencephaly. This report analyzes 
our experience with the remaining 147 women whose 
pregnancies attained 24 weeks' gestation. Table I de- 
scribes the White classification and the parity of this 
group of women. Chemical diabetes was diagnosed 
during pregnancy in 9 per cent of the patients (by a 100 
Gm. oral glucose tolerance test), with the diagnostic 
criteria of O'Sullivan and associates." Class B includes 
three subjects with newly diagnosed diabetes who were 
hyperglycemic despite dietary therapy and who were 
begun on a regimen of insulin therapy during the 
pregnancy. Among the 37 patients with Class D dia- 
betes, 23 were so characterized on the basis of onset of 
diabetes under age 10 or duration of diabetes for more 
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Fig. l. Solid line indicates the upper limit established by 
O'Sullivan and co-workers? for normal random blood glucose 
values in pregnant women. The difference from normal was 
calculated for each clinic visit of our diabetic subjects and 
expressed as AO.B.G. Mean AO.B.G. was computed for each 
pregnancy. Broken lines divide distribution of mean AO.B.G. 
values for 134 insulin-dependent subjects into thirds. 


than 20 years, and 14 were classified on the basis of 
benign retinopathy.’ Diabetic nephropathy (Class F) 
is presumed when proteinuria greater than 400 mg. 
per 24 hours is found in early pregnancy, in the ab- 
sence of infection. Renal biopsies were not performed. 
The two patients with Class R diabetes received laser 
photocoagulation therapy for proliferative retinopathy 
during pregnancy, 

Outpatient management. Patients were seen weekly 
in a combined medical and obstetric clinic. Dietary 
adherence and symptoms of hypoglycemia were re- 
viewed. The therapeutic diet averaged 36 calories per 
kilogram of body weight during pregnancy with the 
following caloric distribution: breakfast, '/s; lunch, ?/s; 
and supper, */s, with allowance for three-hour post- 
prandial snacks. Sufficient carbohydrate was given to 
minimize ketonuria (usually 190 to 200 Gm. per day 
during the first and second trimesters, often 200 to 240 
Gm. per day in the third trimester); 1.5 to 2.0 Gm. of 
protein per kilogram of body weight during pregnancy 
was given, and the caloric prescription was completed 
with fat. Insulin dosage was adjusted weekly by the 
physician on the basis of home urine tests for glucose 
and acetone (second voided specimen before meals and 
at bedtime, Clinitest* two-drop method), level of exer- 
cise, hypoglycemic reactions, and the glucose concen- 
tration in whole blood at the time of the clinic visit. By 
the second half of pregnancy most patients received a 
1:2 mixture of regular: NPHTt or lente insulin, with an 
appropriate fraction of the dose given before supper. 
The goal of therapy was to maintain blood glucose lev- 
els as close to normal as possible without incapacitating 
the patients with hypoglycemic reactions. 


*Ames Co., Inc., Elkhart, Indiana. 
TE. R. Squibb, Princeton, New Jersey. 


966 Kitzmiller et al. 


The 98 per cent confidence limits for random blood 
glucose levels in normal pregnant women, published by 
O'Sullivan and co-workers,” were used to establish a 
nomogram for outpatient blood glucose (O.B.G.). The 
difference from normal blood glucose for each clinic 
visit was calculated (AO.B.G.; Fig. °l), and the average 
AO.B.G. for each pregnancy was determined. 

| Estrogen-progesterene injections were given to only 
2l per cent of the subjects, since this practice was dis- 
continued in 1975. 

Ultrasound -scans were obtained routinely at 18 to 
20 weeks' gestation to confirm the length of gestation 
and to rule out gross fetal anomaly. Urine samples over 
a 24 hour period were collected weekly for estriol and 
creatinine measurement after 30 weeks' gestation. Low 
estriol levels were defined as below the 95 per cent 
confidence limits for total urinary estrogen for gesta- 
üonal age in normal pregnancy. Oxytocin challenge 
tests (OCT's) were performed weekly after 33 weeks' 
gestation by the following method: oxytocin was ad- 
ministered by intravenous infusion pump in a grad- 
uated manner until three contractions occurred in a 10 
minute period. A test was considered positive when 
more than 50 per cent of all contractions were associ- 
ated with late decelerations of the fetal heart rate. A 
test was considered suggestive when any late decelera- 
tions were observed. Patients with low or declining uri- 
nary estriol, suggestive or positive OCT, poor control 
of diabetes, or complications such as severe pregnancy 
headache, polyhydramnios diagnosed by clinical exam- 
ination, pre-eclampsia, or severe renal disease were 
admitted to the hospital for intensive monitoring. Pa- 
tients without complications were routinely admitted at 
36 to 37 weeks’ gestation. 

Inpatient management. In the antepartum special 
care unit the insulin regimen and diet were modified 
on the basis of the reduced level of exercise and the 
concentration of glucose in venous plasma or capillary 
blood measured two to four times daily. Monitoring for 
antepartum fetal distress consisted of daily measure- 
ment of urinary estriol and creatinine levels over 24 
hours and a weekly OCT. An acute fall in estriol was 
defined as greater than 40 per cent decrease from the 
mean of the previous three days. The OCT was per- 
formed more often if there was a previously inade- 
quate or suggestive test or a low estriol level or when 
hypertension was present. 

Amniocentesis was performed (when possible) prior 
to consideration of delivery to predict fetal pulmonary 
‘maturity, usually at 36 to 37 weeks’ gestation. Amnio- 
centesis was frequently performed in the ultrasound 
laboratory to select the best tap site. The L/S ratio was 
measured according to the method of Gluck and col- 
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leagues?? by densitometry. Total amniotic fluid cortisol 
(conjugated and unconjugated) was determined by a 
modification of the radioimmunoassay for plasma cor- 
tisol.?* 

Once an L/S ratio judged to be mature was obtained, 
patients with a previous cesarean section were deliv- 
ered by repeat operation. Prior to 1976, 2.0 was 
thought to indicate fetal lung maturity. After 1976, an 
L/S ratio of 8.5 was used. Patients who were candidates 
for vaginal delivery were observed until the cervix was 
believed to be ready for induction of labor, unless ma- 
ternal or fetal distress supervened, or unless the attend- 
ing obstetrician and patient decided on a primary ce- 
sarean delivery on the basis of a large fetus (eight 
cases). In this way the timing and route of delivery were 
individualized. On the morning of a scheduled repeat 
cesarean section no insulin was given until the patient. 
was in the recovery room. When labor ensued or was 
induced or a cesarean section was scheduled later in the 
day, insulin was cut to half of the prepregnancy level | 
for the day of delivery and intravenous dextrose was 
administered. During labor, the fetal heart rate was 
monitored with an internal scalp electrode, and scalp 
pH was measured when indicated. Intrapartum fetal 
distress was defined as persistent late decelerations and 
a scalp pH less than 7.25. Epidural anesthesia was used 
frequently during labor and regional block or balanced 
general anesthesia (thiopental sodium, nitrous oxide, 
and succinylcholine) was used for cesarean delivery.'® 

Neonatal management. All IDM's were initially ob- 
served in the Special Care Nursery. The plan of man- 
agement has been published.'? Length of gestation was, 
determined by usual obstetric criteria, including ul- 
trasound, and was confirmed by clinical or Dubowitz 
assessment of the neonate.”! The following laboratory 
studies wére routinely done: blood glucose at oné, two, 
three, six, 12, 24,36, and 48 hours of age; total serum 
calcium at six, 12, 24, and 48 hours; direct and indirect 
serum bilirubin at 24 and 48 hours. 

We began early feedings of "well" infants with bottle 
or gavage of 5 ml. of 10 per cent dextrose per kilogram 
by one hour of age. Hourly feedings were continued 
until the blood glucose was stable; thereafter infants 
were fed every two hours and then every three hours 
with increasing volume. By 12 hours of age most in- 
fants received 20 calories per ounce of formula with 
dextrose as needed. Infants were transferred to 
breast-feeding as soon as possible, when desired by the 
mother. Neonatal hypoglycemia was defined as a blood 
glucose level below 30 mg. per deciliter in any infant, 
regardless of gestational age and whether or not they 
were symptomatic. 1f feedings were not tolerated (large 
volumes retained in the stomach) or hypoglycemia 
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Table I. White's classification, parity, and degree of hyperglycemia in diabetic subjects (mean + S.D.) 
















Mean (+ S.D.) 











plasma glucose in 
Days in hospital (mg. dl.) Perinatal 
No. of hospital prior survival 
clinic visits to delivery rate (96) 


13 A 5 4 4 17-6 —13 + 14 € = id 100 
30 B 10 9 H 197 +66 + 30 1037 106 + 34 137 + 29 93.3 

57 C 928 18 H 1947 +65 + 98 10 + 111 548 .141 +29 100 
37 D 20 12 5 20 + 5 +67 + 33 13+7 113 + 41 147 + 52 94.6 
8 F 5 l 9 18 :€7 +69 + 57 91+ 16 121536 139+ 34 87.5 

2 R l 1 0 97, ]7 +40, +78 98, 27 105, 94 160, 147 100 
147 69 45 33 |. 96.6 





*AO.B.G. = Mean blood glucose difference from normal for all outpatient visits. 


Table II. Maternal complications 





30 A 2 I 2 8 3 ] 3 
57 C 2 l 4 19 3 3 4 6 
37 D l l I 2 15 2 3 l 2 
8 F 5 4 l 4 
2 R ze E :- = a _ _ 
147 3 4 2 13 47 9 7 6 7 9 
(2%) (3%) (1%) (9%) (31%) (6%) (5%) (4%) (5%) (6%) 





persisted, treatment with intravenous dextrose was in- 
stituted. Infants weighing <2,000 grams or in distress 
were not fed but were given 10 per cent dextrose by 
intravenous infusion. Hypocalcemia was defined as a 
total serum calcium level below 7 mg. per deciliter and 
was treated by oral or intravenous therapy. Hyper- 
bilirubinemia was defined as an indirectly reacting 
bilirubin level greater than 15 mg. per deciliter. Early 
treatment with phototherapy or exchange transfusion 
was instituted to prevent any rise in unconjugated 
bilirubin that might have resulted in free bilirubin (un- 
bound to albumin) in the plasma. The presence of 
free bilirubin was detected with the Kernlute assay. A 
positive test led to immediate exchange transfusion. 
Criteria for the diagnosis of RDS in the neonate were 


clinical signs (grunting, retraciions, respiratory rate 


>60 per minute), typical findings at roentgenography 
(diffuse reticulogranular pattern and air broncho- 
grams'*), and an increased oxygen requirement (to 
maintain the Pao, at 50 to 70 torr) for >48 hours with 
no other identified cause of respiratory difficulty (i.e., 
heart disease, infection). For classification of severity of 
RDS see Table IX. Criteria for the diagnosis of tran- 
sient tachypnea of the neonate (TTN) were the pres- 
ence of grunting, retractions, and a respiratory rate 
760 per minute for more than six hours after birth in a 
near-term infant with minimal cyanosis (Fro, « 0.4).* 
The chest roentgenogram of TTN shows prominent 


vascular markings, edematous interlobar septa, and 
pleural effusions. T'TN has a benign course, and in- 
fants are usually in room air by 24 hours of age. The 
chest roentgenogram begins to clear by 24 hours, and 
the hindings are resolved in three to five days. RDS was 
managed as previously described.” 

In this study one of us (J. P. C.) reviewed charts end 
roentgenograms of all infants with any respiratory dif- 
ficulty to assure uniformity of diagnosis. All possible 
congenital anomalies were also reviewed. Major defects 
were considered to be those responsible for death and 
those that would cause a significant handicap in the 
future or require major surgery to correct. Minor 
anomalies made up the rest. Since this was a retrospec- 
tive review, many minor malformations not of clinical 
significance may not have been recorded in the chart 
and thus were missed. 

Analysis of data. Standard two-sample t tests and 
two-way contingency tables with chi-square tests were 
used to assess the statistical significance of group dif- 
ferences. Multiple linear-regression analysis was used 
to assess the correlation of a set of independent vari- 
ables with a dependent variable where appropriate. 


Results 

Control of diabetes. Of our subjects, 71 per cent had 
diabetes longer than 10 years, and only 9 per cent had 
gestational diabetes not requiring insulin. As seen in 


ree 
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Table III. Antepartum fetal monitoring 


Serial estriol Chronically 
Class measurements low estriol 
A 2 





13 
30 B 28 2 
57 C 57 v B l 
37 D 35 ; 4 l 
8 F 8 5 l 
_2 'R . 2 
147 132 (90%) 12* (9%) 5t (496) 


Acute fall OCT . Positive 
in. estriol performed OCT (96) 
4 l 
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Abnormal Both ab- 
estriol (%) normal (%) 


20 1 (5%) 2 (7%) 1 (5%) 
46 3 (796) 4 (796) 
30 4 (13%) 5 (14%) 1 (3%) 
; 3 (43%) 6 (75%) 3 (43%) 
109 (74%) 123 (11%) 17 (13%) 5 (5%) 





*Negative OCT and one-minute Apgar score > 5, nine; positive OCT and one-minute Apgar score 2, two; no OCT and 


one-minute Apgar score 2, one. 


fNegative OCT with no intrapartum fetal distress and one-minute Apgar score 8, one; positive OCT and one-minute Apgar 
score < 5, three; no OCT with intrapartum fetal distress and one-minute Apgar score 2, one. 


tNormal estriol level and one-minute Apgar score > 5, seven (two with intrapartum fetal distress); abnormal estriol and 


one-minute Apgar score > 5, five. 


Table I, there is little difference between Classes B, C, 
and D in the mean number of weekly clinic visits or the 


. difference from normal in the mean blood glucose 


level. The population of insulin-dependent diabetic 
patients can be grouped into thirds on the basis of low, 
medium, or high average values of outpatient blood 
glucose (Fig. 1). The distribution of numbers of pa- 
tients in these groupings was similar throughout 
Classes B, C, D, and F. Average length of stay in the 
hospital prior to delivery was 18 days, but this was 
significantly longer in the patents with diabetic ne- 
phropathy and the two patients who had been treated 
for proliferative retinopathy during pregnancy. The 
average concentrations of plasma glucose while in the 
hospital are also given in Table I. There was little dif- 
ference between Classes B, C, and'D. Plasma glucose 
concentration (inpatient) should be reduced by —14 
per cent for comparison with the outpatient glucose 
measurements in whole blood. 

Maternal complications. Maternal complications are 
given in Table II. Clinically apparent polyhydramnios 
occurred in nearly one third of our patients. Six of the 
subjects with polyhydramnios went into premature 
labor (prior to 36 weeks' gestation) (18 per cent), and in 
two cases neonatal death was primarily caused by pre- 
maturity. In contrast, the incidence of premature de- 
livery (<36 weeks’ gestation) in our total hospital popu- 
lation (live-born infants) was 4 per cent in the same 
time period as this study. Polyhydramnios was associ- 
ated with congenital anomalies in only two cases: one 
infant with combined spina bifida, clubfoot, and cleft 
palate and one infant with bilateral clubfeet. Polyhy- 
dramnios was less common in the group with the lowest 
outpatient blood glucose level as compared with groups 
2 and 3 (Fig. 1) (chi-square value was 3.84 with one 
degree of freedom; p = 0.05). There was a tendency 
for the group with polyhydramnios to have higher av- 
erage plasma glucose concentrations in the hospital, 


but the differences were only significant at the sam- 


pling time of 3:00 p.m. (138.2 + 29.6 versus 
152.9 + 42.2 mg. per deciliter; p < 0.05). 
Hypertensive discrders were noted in 14 per cent of 
the diabetic pregnant patients under study. The inci- 
dence of pre-eclampsia (5 per cent) was only slightly 
higher than that of our entire hospital population dur- 


-ing the same time period (8.3 per cent). Two of the 13 


cases of generalized edema were associated with pre- 
eclampsia and five with diabetic nephropathy. The 
coexistence of thyroid disorders with juvenile diabetes 
in women of childbearing age has been reported sep- 
arately*! and was seen in 6 per cent of our patients. 
Antepartum fetal monitoring. The results of estriol 
measurements and OCT’s are shown in Table III. Es- 
triol excretion was chronically low in 12 of 132 patients 
in whom estriol was measured. Infant birth weight was 
below the tenth percentile for gestational age (SGA) in 
only three of these 12 pregnancies (one Class D, two 
Class F). Birth weight was appropriate for gestational 
age (AGA) in the other nine infants. Maternal creati- 
nine clearance was not decreased in patients with Class 
C to D diabetes with low estriol levels and AGA infants 
compared to subjects with normal urinary estrio] levels. 
Of the 12 women with chronically low estriols, OCT's 
were negative in nine, and the one-minute Apgar 
scores of these neonates were 6 to 8 (eight cesarean 
sections, one vaginal delivery). Two patients with Class 
F diabetes developed positive OCT's in addition to 
chronically low urinary estriol levels, and their neo- 
nates had one-minute Apgar scores of 2 at cesarean 
delivery. One patient with Class C diabetes with low 
estriol did not have an OCT performed because of 
premature rupture of the membranes, but her infant's 
one-minute Apgar score was 2 at cesarean section per- 
formed for failure to progress in labor at 34 weeks' 
gestation. 
Five patients exhibited a fall in estriol level greater 


f 


* 
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Table IV. Gestational length and birth weight (mean + S.D.) 














Length of Birth >4,000 
13 A 0 39.8 + 1.8 3501 + 500 0 2 2 
30 B 3 ; E: | 36.3 + 3.0 3461 + 859 . 0 15 6 
57 C 1 7 31 18 9x14 3407 + 654 | 0 29 . 7 
37 D 1 5 24 7 + 1.6 3190 + 659 3 13 2 
8 F 4 9. 0 9 + 3.1 1872 + 759 9' wx 0 0 
2 R 0 0 E E: = 3610, 3955 0 =, 0 
“147 9 21 66 51 5 53 17 
(6%) (14%) (45%) (35%) (3.5%) (36.1%) (11.5%) 


Table V. Route of delivery 


Cesarean section 


Vaginal Labor not Intrapartum 
aelivery inducible* Dystociat fetal distress Repeat 


13 A 
30 B s (36.7%) 8 (26.7%) 
57 C 17 (29.8%) 9 (15.896) 
37 D 9 (24.3%) 7 (18.996) 
8 F l l 4 
E R » _ 
147 45 (31.3%) 98 (19.0%) 


l 
2 (6.7%) 2 (6.7%) 7 (23.3%) 
9 (15.8%) 2 (3.5%) 20 (35.1%) 
7 (18.9%) 3 (8.1%) 11 (29.7%) 
] 2 
2 1 4 
23 (15.6%) 9 (6.1%) 41 (27.9%) 


*Ruptured membranes, two; placenta previa, one; pre-eclampsia, two; renal failure and fetal distress, one; confirmed antepar- 
tum fetal distress, four; presumed antepartum fetal distress, eight; polyhydramnios, two; elective at 37 to 41 weeks with mature 


L/S ratio, eight. Total = 28. 


tBreech—no labor, six; cephalopelvic disproportion, five; failure to progress in labor, 12. Total = 23. 


than 40 per cent of the mean value for the preceding 
three days. The OCT was negative in one woman, and 
her infant's one-minute Apgar score was 8 when deliv- 
ered vaginally after a labor without signs of intrapar- 
tum fetal distress. Three women with falling estriol 
levels also had positive OCT's, and one-minute Apgar 
scores were 2, 4, and 4, respectively; after delivery by 
primary cesarean section. One woman with an acute 
fall in estriol level did not have an OCT because of 
premature labor, and the one-minute Apgar score was 
2 after cesarean section performed for intrapartum 
fetal distress. : 

The OCT was positive in 12 of 109 diabetic women 
in whom the test was performed. Seven patients had 
normal urinary estriol levels, and their babies' one- 
minute Apgar scores were 6 to 8 (four primary cesar- 
ean sections, one cesarean section for intrapartum fetal 
distress, and two vaginal deliveries, one after signs of 
late intrapartum fetal distress). Three women with 
positive OCT's had an acute fall in estriol and two had 
chronically low estriol levels. The one-minute Apgar 
scores were 2 to 4 when their babies were delivered 
promptly by primary cesarean section. 

OCT's suggestive of abnormality were recorded in 
15 women. Six had a repeat test, which was negative. 
Only one of these fetuses exhibited signs of distress 


during labor. Nine women had an OCT suggestive of 
abnormality, but the test was not repeated. In five of 
these nine, there was no other evidence of fetal distress, 
but in four of them the one-minute Apgar scores were 
below 6 when their infants were delivered by primary 
cesarean section. 

Length of gestation and birth weight. Mean length 
of gestation and birth weight for each White class are 
given in Table IV. Pregnant women. with gestational 
diabetes not requiring insulin (i.e. , normoglycemic on 
diet) were allowed to go into spontaneous labor up to 
40 weeks’ gestation. Five of 13 patients with Class A 
diabetes, who had not been delivered by 40 weeks, were 
admitted to the hospital for antepartum fetal monitor- 
ing, and labor was induced at 41 to 43 weeks’ gestation. 
Of the 124 patients in Classes B, C, and D, 19 per cent 
were delivered prior to 36 weeks and 29 per cent were 
delivered at term (= 38 weeks). Mean length of gesta- 
tion and birth weight were significantly lower in pa- 
tients with diabetic nephropathy. The difference in 
mean birth weight between Class D and Class B or C 
did not reach statistical significance (t = 1.84; 
p > 0.05). There were three SGA infants delivered of 
37 patients with Class D diabetes and two in eight pa- 
tients with Class F diabetes. Slightly more than one 
third of all neonates were large for gestational age 


«s € 


570 Kitzm iller et al. 














4000 
x 
- (26 x 
9 3000 (23) (4) (28) (2) 
«X 
ao 
© 2000 


34 35 36 37 38 39 40 
WEEKS GESTATION 


Fig. 2. Mean birth weight of infants of women with Class B to 
D diabetes delivered at 34 to 40 weeks’ gestation. 
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Fig. 3. Correlation of birth weight of 119 live-born infants 
with mean ( +S.D.) maternal AO.B.G. values for women with 
Class B to D diabetes; infants were delivered at 36 to 38 weeks' 
gestation. r? = 0.12. 


(LGA), that is, they were above the ninetieth percentile 
of weight for gestational age of ~8,000 consecutive in- 
fants who were delivered at BHW in the same time 
period as this study. Macrosomic infants were primarily 
found in Class B (50 per cent), Class C (39 per cent), 
and Class D (35 per cent) diabetes. Of all infants in the 


series, 11 per cent weighed more than 4,000 grams at B 


delivery. 

The average outpatient blood Piece level was 
significantly higher in 50 women in Classes B to D with 
LGA infants (mean + S.D. AO.B.G. was 70.8 + 29.1 


mg. per deciliter), as compared to 71 women in Classes _ 


B to D who were delivered of infants with.birth weights 
appropriate for their gestational age (AO.B.G. was 
59.2 + 31.7 mg. per deciliter, t = 2.03; p « .05). Mean 
birth weight did not increase appreciably in infants de- 
livered beyond 36 weeks’ gestation (Fig. 2). For women 
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Table VI. Birth trauma or difficult delivery 







One-minute 
tion (wk.) | Apgar score 








D. E. Fractured clavicle 3,544 39* 8 
N.G.  Erb's palsy 3,118 36* 9 
D.J. Shoulder dystocia 3,671 367 4 
S. Shoulder dystocia 4,139 39T 9 
*AGA. | 
+LGA. 


Table VII. Intrapartum fetal distress 





One-minute Apgar score 






Vaginal 6 l 9 
Cesarean section ; 3 3 E 
9 4 18 


*Of 72 women in labor (25 per cent). 


in Classes B to D delivered at 36 to 38 weeks’, birth 
weight was somewhat related to maternal outpatient 
blood glucose (Fig. 3). Correlation and multiple 
linear-regression analyses were applied to women in 
Classes B to D delivered at all gestational ages. The sim- 
ple (zero-order) correlation coefficients between birth 
weight and the following variables were found to be 
0.15 for maternal weight, 0.43 for gestational age, and 
0.23 for AO.B.G. The multiple regression of birth 
weight on maternal weight, gestational age, and 
AO.B.G. revealed significant contributions from each 
of the three explanatory variables: t statistics for each 
variable were 2.20 (p « 0.05), 5.62 (p « 0.001), and 
3.45 (p<.0.001), respectively, for the three vari- 
ables. 

Labor and delivery. The route of delivers of our 
subjects is given in Table V. Seventy-five women (51 
per cent) underwent primary or repeat cesarean sec- 
tion without attempting labor (28, labor not inducible; 
six, breech presentation; 41, repeat cesarean sections). 
Of the remaining 72 women who began spontaneous 
or induced labor, 45 (64 per cent) were delivered vagi- 
nally, 17 (24 per cent) were delivered by cesarean sec- 
tion because of dystocia, and nine (12.5 per cent) were 
delivered by cesarean sectión for intrapartum fetal dis- 
tress. Of the 46 vaginal deliveries, four were classified 
as difficult or traumatic (8.7 per cent). Clinical details 
are given in Table VI. Two of the infants were mac- 
rosomic but only one had a low one-minute Apgar 
score. All of these infants did well in the nursery. 

Intrapartum fetal distress was diagnosed in 25 per 
cent of the women who had spontaneous or induced 
labor. This diagnosis was made on the basis of late de- 
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Table VIII. Delivery outcome in term versus 35 to 37 week pregnancies and AGA versus LGA infants, 
Classes B to D 





Vaginal deliveriest 22/35 (63%) 
Dystocia, cesarean sectiont 9/35 (26%) 
Breech, cesarean section 4 
Birth trauma or difficult delivery NE 
Intrapartum fetal distresst 9/35 (41) (26%) 
Labor not inducible, cesarean section§ 16/79 (20%) 
Repeat cesarean section§ 24/79 (30%) 
44/79 (56%) 


5-37 wh. >38 wk. 
(No. = 79) | (No. = 36) AGA (No. = 63*) 


LGA (No. — 49) 
19/17 (7195) 19429 (6695) 15/23 (65%) 
3/17 (1890) 4/99 (14%) 6/23 (26%) 
l 9* 9 
9 9 9 
5/17 (24) (29%) 9/29 (34) (31%) 4/23 (23) (1796) 
5/36 (14%) 12/63 (19%) 9/49 (18%) 
13/36 (36%) 22/63 (35%) 15/49 (31%) 
.. 98/63 (44%) 33/49 (67%)| 


Neonatal hypoglycemia$ ` 


*Three SGA in Class D. 

+Denominator represents number of women in labor. 
iCesarean sections. 

§Denominator represents number of pregnancies. 

lp « 0.05. 


Table IX. Neonatal pulinonary complications 


16/36 (44%) 










TTN and 
pneumothorax 


13 A H 
29- B. 3 1 
57 C 4 
37 D i 
7 F 
x R : - 
145$ 8 2 


6.9% 


*Transient tachypnea of the neonate. 


Indeter- 
minatet 







]--/9-- 8--/44- 

ji 

I 1 7 

l 3 l 9 

2 4 

3 3 

: zi - A 

] 10 2 25 

(17.2%) 
7.6% 


+Upon review of chart and roentgenograms TTN and mild RDS could not be differentiated. 
fRDS: 1+: requiring Fio, < 0.5; 2+; requiring Fio, 0.5; 3+: requiring positive end-expiratory pressure; 4+: requiring 


respiratory therapy. 
§Excludes one stillbirth and one immediate neonatal death. 


celerations and a scalp pH below 7.25. The distribution 
of one-minute Apgar scores is given in Table VII. 
Eight cases of intrapartum fetal distress occurred late 
in labor and vaginal deliveries were performed.* With 
one exception the one-minute Apgar scores were below 
7. One of the infants with a one-minute Apgar score of 
| died immediately* and the infant with a one-minute 
Apgar score of 2 had a neonatal course complicated 
only by T TN and hypoglycemia. There were nine cases 
of fetal distress earlier in labor, and immediate cesar- 
_ean section was performed. Of the three with very low 
Apgar scores at one minute, one infant died of con- 
genital anomalies, one infant had severe RDS, and an- 
other, delivered at 31 weeks, had apneic spells but no 
RDS. One infant with a one-minute Apgar score of 5 
developed TTN; the remaining five infants had un- 


*See Table XVI for clinical details of the other vaginal de- 
livery (Patient S. P.). 


complicated neonatal courses. It is important to note 
that of 18 patients with intrapartum fetal distress only 
three had evidence of antepartum fetal distress as 
shown by low or falling estriol excretion and/or positive 
or suggestive OCT. The percentages of patients with 
intrapartum fetal distress during labor were 25 per 
cent for Class B, 14 per cent for Class C, arid 30 per 
cent for Class D. There was no apparent relationship 
between outpatient blood glucose and the development 
of antepartum or intrapartum fetal distress. 

Delivery outcome was not significantly different in a 
comparison of pregnancies delivered at term with 
those delivered at 35 to 37 weeks’ gestation in Classes B 
to D (Table VIII). In this population the delivery out- 
come of LGA infants was similar to that of AGA infants. 

Neonatal pulmonary complications. Neonatal pul- 
monary complications were related to diabetic class, 
length of gestation, arid the route of delivery and are 
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Table X. Length of gestation, route of delivery, 
and neonatal pulmonary complications (number 
with cesarean sections in italics) 







Indeter- 
minate to 
mild RDS 


28 l 1* 
29 . 
30 } i= 
31 4 Idi S. 
32 
33 ] 
34 4 3 l 
35 17 4,11 1 " 
36 22 10,20 2 
37 43 9,25 3 (3 =- 
38 28 5,19 2.4 z 
39 8 4, 14 
40 | 2 D - m 
: 1314 34, 74 2,8 3 2 c 
*Died. 
tApneic spells. 


£Excludes 13 with Class A diabetes, one stillbirth, one in- 
fant who died immediately of severe birth asphyxia, ard | 
infant who died of severe congenital anomalies incom- 
patible with life. i 


given in Tables IX and X. Upon review of clinical zec- 
ords and roentgenograms, two cases could not be dif- 
ferentiated between TTN or mild RDS, and the dag- 
noses are listed as indeterminate. Transient tachypiea 
of the neonate was observed in 7 per cent of the sub- 
jects. The majority of these babies were delivered a or 
beyond 36 weeks’ gestation with a mature L/S racio. 
The incidence of severe RDS was also 7 per cent vith 
cases distributed from 28 to 39 weeks of gestation. Faur 
of the 10 cases of severe RDS occurred in infants deiv- 
ered at 37 to 39 weeks’ gestation, representing 5 Der 
cent of neonates delivered at =37 weeks. The caly 
deaths from RDS, however, occurred in two infents 
delivered at 28 and 30 weeks. As seen in Table *, a 
greater proportion of infants delivered by cesar an 
section developed TTN or RDS, but the tendency did 
not reach statistical significance (x^ = 1.83; p < 0.55). 
The occurrence of T'TN was not associated with hig aer 
levels of maternal outpatient blood glucose or with f: tal 
macrosomia. 

Of 24 infants delivered with an L/S ratio betweea 2 


and 3, three developed severe RDS (12 per cent); this - 


contrasts with only one infant with mild RDS (plus wo 
indeterminate cases) in 76 infants where the L/S rztio 
was greater than 3 (Table XI). Thirteen infants wre 
delivered with an L/S ratio less than 2, and six de~el- 


oped RDS. Serial L/S ratios were obtained in 24 >a- 


tients. The ratio declined more than 0.5 units in only 
three cases and rose in all others. The L/S ratio did 20t 
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rise earlier in gestation in Class D compared with Class 
B or C. | 

Severe RDS was observed in four IDM's when the 
concentration of total cortisol in amniotic fluid was >60 
ng. per milliliter (Table XII). This contrasts with a re- 
cent report on a small series of pregnancies in non- 
diabetic pregnancy from our hospital where RDS was 
not seen with an amniotic fluid cortisol level was >60 
ng. per milliliter.” 

Neonatal morbidity. Other forms of neonatal mor- 
bidity are given in Tables XIII and XIV. Neonatal 
complications were unusual in offspring of women 
with Class A diabetes but were otherwise distributed 
throughout the White Classes. Hypoglycemia was the 
most common complication, occurring in nearly half of 
the neonates despite their being on a regimen of early 
feeding.” As seen in Table VIII, hypoglycemia was 
more frequent in LGA infants of Classes B, C, and D 
(x? = 5/83; p « 0.05). Hypoglycemia was unusual in 
premature infants, possibly because of the early admin- 
istration of intravenous glucose to these babies soon 
after delivery. _ 

Hypocalcemia, observed in 22 per cent of infants, 
was not associated with neonatal hypoglycemia (x^ — 
1.05; p > 0.05) or with LGA infants (x? = 0.12; p> 
0.05). Neonatal serum calcium concentration showed a 


: weak correlation with maternal serum levels (r = 0.23; 


p < 0.05). Neonatal hypocalcemia was not more fre- 
quent in winter months. Hyperbilirubinemia (bilirubin 
over 15'mg. per deciliter) was present in 19 per cent of 
neonates, but the natural history was affected by early 
intervention with phototherapy in many other infants. 
Poor feeding was present in 37 per cent of the infants 
and often prolonged their stay in the Special Care 
Nursery. 

Individual congenital anomalies are listed in Table 
XV. l 

Perinatal mortality rate. The over-all perinatal sur- 
vival rate was 96.6 per cent for 147 diabetic subjects 
whose pregnancies attained 24 weeks. The clinical de- 
tails of the five perinatal deaths in this series of patients 
are summarized in Table XVI. We consider that three 
of these deaths possibly could have been prevented 
with different obstetric management at the time of 
delivery. Two of these deaths occurred early in the 
study period when cesarean section delivery for fetal 
indications was not always utilized at 28 to 30 weeks' 
gestation. 

Seventy-eight of the patients had prior pregnancies, 
some of which terminated in other bospitals. Of 124 
prior pregnancies in this group of patients, there were 
15 stillborn infants (12 per cent) and 10 neonatal 
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*Gestations in which L/S ratio was determined. 
L/S values were 2.7, 2.8, and 2.9. EE 


tExcludes one patient who did not have L/S ratio determined. 


deaths (8 per cent). This 80 per cent perinatal survival 
rate in the prior pregnancies of our multiparous preg- 
nant women is comparable to the perinatal survivalrate 
of 96 per cent for this group during the pu) period 
reported here. 


Comment 


Control of diabetes. The im portarice of "tight con- 
trol" of diabetes during pregnancy has been em- 
phasized in recent years,**: 5L 76 80 A key feature of.our 
protocol is the weekly office visit, so that the internist 
and obstetrician can anticipate and avoid complica- 


tions. Further, our patients are taught to adjust their . 


insulin dose at home, depending on urinary and capil- 


lary blood glucose estimations. If questions arise, they 


are encouraged to contact the medical staff by tele- 
phone. We do not, however, usually reach the level of 
normoglycemia proposed by the Scandinavians as 
necessary to achieve a good outcome. (Fig. 1)?! The 
majority of our patients have no endogenous insulin, 
and it is difficult to achieve physiologic control of the 
blood glucose with the present methods of. administer- 
ing exogenous insulin. 

In Europe, prolonged hospitalization has been used 
to achieve better metabolic control in the third trimes- 
ter of the diabetic pregnancy. Economics of health care 
in the United States has prevented us from applying 
this measure on a routine basis, and 'our patients are 


usually admitted only at 36 to 37 weeks' gestation; 


however, our perinatal survival rates are good, and 


others have also demonstrated the efficacy of ambula- 
tory management.*” 99 Cost-benefit analyses of several. 


procedures designed to normalize the blood glucose 
level and of prolonged hospitalization remain to be 
performed in tange numbers of diabetic pregnant 
women. 

Measures of metabolic control during diabetic preg- 
nancy also need to be evaluated. A weekly blood glu- 
cose determination gives only limited information, and 
there may be substantial variability in the measurement 


Table XII. Amniotic fluid cortisol and neonatal 
pulmonary status 








Concentra- ` | Indeterminate | Severe 
tion (ng. ml.) to mild RDS RDS 

90 30- | s I 
80-89 6 2 l 
70-79 14 l l J 
60-69 14 I l 
50-59 5 1 2 l 
<50 1 I l 


of urinary or capillary blood glucose at home. We are 
currently investigating the role of monthly hemoglobin 
A,C measurements? !5 in assessing hyperglycemia 
and its relationship to pregnancy outcome. Metabolic 
substrates other than glucose may also be important in 


` the pathology of diabetic gestation, and we need much 


more detailed knowledge of the role of amino acids, 
fatty acids, ketone bodies, and lactic acid. 

Maternal complications. Polyhydramnios is the most 
common maternal complication of diabetic pregnancy 
in our series, occurring in one third of cases. The cause 
of polyhydramnios remains unknown in the vast 
majority. The relationship of the degree of hypergly- 


cemia to the incidence of polyhydramnios is uncertain.. 


Pedersen? did not demonstrate a close connection be- 
tween the volume of amniotic fluid and the level of 
maternal blood glucose. Others, however, have stated 
that better control of blood glucose results in less poly- 
hydramnios.”* ?* In this series, polyhydramnios was less 
common in the group of patients with the lowest out- 
patient blood glucose levels. It has been demonstrated 
that hospitalization in the last eight weeks of pregnancy 
is associated with a lower volume of amniotic Huid.” It 
is unclear whether bed rest or better metabolic control 
is responsible for the difference observed. 

We-have a low incidence of pyelonephritis com pared 
to the frequency of 6 per cent reported by Pedersen”? 
in 293 diabetic pregnancies. The diagnosis of asymp- 


tomatic bacteriuria by serial urine cultures during 
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Table XIII. Neonatal morbidity 





Poor 
Hypoglycemia Hypocalcemia Hyperbilirubinemia 
2 l | 


July 1, 1978 
Am, f. Obstet. Gynecol. 





Birth defects* 





(majoríminor) 
13 A 0/0 
30 B 11 (37%) e 9 (30%) 7 (23%) 10 (3326) 0/2 (0/796) 
57 C 35 (6196) 10 (18%) 15 (26%) 23 (40%) 6/4 (1196/7796) 
37 D 18 (49%) 9 (24%) 5 (14%) 13 (35%) 6/2 (1690/5906) 
8 F : l 3 l 8 1/0 
2 R 0 23 uM B 0/0 
147 67 (47%) 33 (22%) 28 (19%) 54 (37%) 13/8 (9%/5%) 


*Includes three with anencephaly excluded from totalo 147. 


Table XIV. Neonatal morbidity and length of gestaton (White Classes B to D) 





28 i 
29 
30 l 
31 2 l 
32 
33 . ; : 
34 —— 4 2 
35 15 2 (13%) 7 (E7%) 
36 29 5 (23%) 11 (E290) 
37 41 7 (17%) ' 25 (E196) 
38 25 11 (44%) 11 (2496) 
39 7 2 4 
40 E 1 1 

120 28 (23%) 69 (F2%) 


pregnancy and treatment of positive cases with apprc- 
priate antibiotics may be responsible for our low inc- 
dence. The pre-eclamptic syndrome is much less con: 
mon now than in past series from Joslin Clinic.’ Ore 
reason may be our exclusion of the diagnosis of supe— 
imposed pre-eclampsia in our eight patients with Class 


` F diabetes, four of whom had chronic hypertensior. 


The diagnosis of superimposed pre-eclampsia is almo:-t 
impossible to make with assurance, since the nephrot= 
syndrome frequently worsens during late gestation. . 
detailed analysis of our continuing experience with d- 
abetic nephropathy in pregnancy will be reported 
separately. It is obvious that the low level of pre 
eclampsia was not associated with parenteral sex 
steroid therapy, since we abandoned this therapy earl 
in 1975. We would like to think that encouragement ct 
modified bed rest at home is at least in part responsibE 
for the decline in pre-eclampsia in this high-risk patiert 
population. Most of the subjects of this study were nct 
treated with diuretics for any reason. 

The term “pregnancy headache" describes the ur- 
usual occurrence of severe, deep midline headache las- 
ing two to four days in the second or third trimester c= 
pregnancy, which requires hospitalization: and trea- 
ment with narcotic analgesics for relief. In our exper 
ence this characteristic headache is much more corr 





Poor 


Hyperbil- Hypo- 
} ; feeding 


calcemia 











l 
| 1 
] 2 
1 3 4 
5 (33%) 6 (40%) 12 (80%) 
9 (41%) 5 (23%) 12 (55%) 
11 (27%) 11 (27%) 13 (32%) 
5 (20%) 2 (8%) 10 (40%) 
l 2 
32 (27%) 31 (26%) 55 (46%) 


monly diagnosed during pregnancy than at other times 
during the lives of insulin-dependent diabetic women. 
The severe headache may be related to small infarc- 
tions of the pituitary gland, which in more severe cases 
have presumably caused a syndrome of ante- and 
post-partum pituitary insufficiency in diabetic women, 
in the absence of precipitating metabolic or circulatory 
disturbances.? Brennan and co-workers’ found that 
the incidence of small pituitary infarctions was 1/50 in 
an autopsy study of diabetic subjects compared to 
1/550 in nondiabetic subjects." None of our patients 
demonstrated signs of pituitary insufficiency during or 
after pregnancy. 

Antepartum fetal monitoring. Assays of fetal well- 
being are necessary in order to carry pregnancies in 
diabetic women safely to a stage of fetal pulmonary 
maturity. The measurement of urinary estriol on a 
daily basis and the OCT have proved useful in our 
study series. In cases of chronically low or mildly falling 
estriol excretion, the OCT gives reassurance as to 
which fetuses are not in acute distress, and the preg- 
nancies should be continued if the L/S ratio is not ma- 
ture. On the other hand, approximately 50 per cent of 
our patients with a positive OCT showed no other evi- 
dence of fetal or neonatal distress on the basis of estriol 
excretion, course in labor, or immediate neonatal con- 


Volume 131 


e Number 5 


Table XV. Birth defects 
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13 A None None 
30 B ` None 1 epigastric and umbilical hernia 
"M al polydactyly 
59 . C ' 2 anencephaly. "1 congenital dislocation of hip 
1 spina bifida, clubfeet, and cleft palate 1 dermoid of skull 
1 clubfeet 2 preauricular skin tags 
1 terminal transverse hemimeliat | i 
1 ventricular septal defect and hemiver- 
. tebrae 
38 D 1 anencephaly - 2 pigmented nevus 
i hypoplastic lungs, severe cardiac anom- 
aly, absent kidney, ‘and clubfeet 
3 i 2 ventricular septal defect. 
i 2 patent ductus arteriosus (persistent) i 
8 F ` ] caudal regression syndrome” | _ + None 
2 R . None None ~ 
150§ 


- 


*Major: Causing death or significant handicap or requiring major surgery. Total = 13 (9 percent) with four deaths (2.6 per cent). 


1 Total = eight (5 per cent). : 
+Congenital absence of arm, 2 cm. below elbow. 


§Total = 147 plus three anencephalic fetuses aborted at 20 to 24 weeks’ gestation. 


b 


dition. Thus, we believe strongly that the combination of 
estriol measurements and antepartum fetal^heart rate 
monitoring will improve the specificity of the diagnosis 
of suspected fetal distress. In our experience, cases of 
true fetal jeopardy on retrospective analysis exhibited 
both low or falling estriol excretion and a positive 
OCT. Gabbe and co-workers? recently reported simi- 
lar results. However, a few unpublished anecdotal re- 
ports of isolated fetal deaths in the presence of negative 
or suspicious OCT's or normal estriol excretion have 
been commiunicated to us. Some cases were associated 
with pre-eclampsia or severe maternal hyperglycemia. 
We plan to continue our prospective evaluation of the 
role of antepartum fetal monitoring in the manage- 
ment of diabetic pregnancy. Serial measurement of un- 
conjugated estriol in plasma may increase diagnostic 
specificity and eliminate the oe attendant'upon the 
use of 24 hour urinary assays." 

Length of gestation and birth weight. Préimadure 
labor remains a major problem in obstetrics, and it had 
a large effect on the perinatal mortality rate in this 
series, being associated with three of the five losses 
(Table XVI). In the presence of impending premature 
delivery, the use of corticosteroids has been advocated 
to reduce the risk of RDS. We have recently confirmed 


the beneficial effect in pregnancies of .nondiabetic 


women in.a randomized clinical trial of dexameth- 


: asone.?* Four of the present series of diabetic pregnant 
women were included in that study. This number is far .. 


too small to evaluate whether the therapy has been 
beneficial for them, but these pregnant women who 
received corticosteroids did exhibit marked loss of di- 


Table XVI. Perinatal deaths (1975 to 1976) 


Patient | Clas | C omment 


LP B Premature labor at 28 wk., vaginal delivery as 

| breech, Apgar score 2-5, 1,030 grams, se- 
vere RDS 
M. K;  .B Ketoacidosis at 27 weeks, fetal death 

| by time of admission to hospital 

D.R. `D Premature labor at 30 wk., vaginal delivery, 
 Apgar score 2-7, 1,049 grams, severe RDS, 
intracranial hemorrhage 


Jg 


N. W. Neonatal déath at term due to hypoplastic 
lungs, severe cardiac anomalies 
S. P. .F Premature labor at 29 wk., partial abruptio 


placental, epidural anesthetic, late decelera- 
tions, vaginal delivery, 1,670 grams, Apgar 
score 1, died immediately 


There Ver three induced abortions at 20 to 24 weeks for 
anencephaly. . i . 


- abetic control: during the treatment period, with 
‘plasma glucose climbing to 400 mg. per deciliter at 


times, despite intermittent injections of regular insulin. 
Although there was no measurable fetal distress during 
treatment in our few cases, corticosteroids may pose a 
potential hazard to fetal well-being during the course 
of treatment. Many more diabetic pregnant women 
and their fetuses will need to be studied in a controlled 
manner to determine the benefit and safety of cortico- 
steroid administration to these patients. 

The relationship of maternal hyperglycemia to in- 
fant birth weight has been unclear, despite general ac- 
ceptance of the fetal hyperglycemia-hyperinsulinism- 
macrosomia hypothesis.? Neither Karlsson and Kjell- 
mer?! nor Persson”? could demonstrate a significant re- 


576 Kitzmiller et al. 


lationship between mean blood glucose and excessive 
birth weight in pregnant women hospitalized during 
the last weeks of pregnancy. Metzger and colleagues? 
found that maternal branched-chain amino acids such 
as leucine were related to birth weight in gestational 
diabetes while mean blood glucos® concentration was 
not. These amino acids cross*the placenta by active 
transport and are insulinogenic. Szabo and Szabo” and 
others have speculated that free fatty acids may be in- 
volved with macrosomia in pregnancies of diabetic 
women. . 

In our studv, the AO.B.G. throughout pregnancy 
correlated with infant birth weight in White Classes B 
to D, and this correlation remained when we controlled 
for length of gestation and maternal weight with the 
use of a multiple linear-regression analysis (Fig. 3). The 
mean AO.B.G. was also significantly higher in women 
delivered of LGA infants as opposed to AGA infants. 
Since neonatal hypoglycemia was more common in our 
macrosomic infants, these findings support the concept 
of “tight control” of maternal blood glucose during 
pregnancy to reduce neonatal morbidity. 

Labor and delivery. Are labor and vaginal delivery 
safe for diabetic parturients? The issues of concern are 
the development of intrapartum fetal distress and the 
possibility of birth trauma. Our series demonstrates 
that fetal monitoring of heart rate and scalp pH is es- 
sential, since consistent signs of fetal distress developed 
in 25 per cent of the women in labor. In only three of 
the 18 cases had there been any indication of antepar- 
tum fetal distress on the basis of estriol levels or OCT. 
When decelerations and low scalp pH developed in the 
second stage of labor and vaginal delivery was per- 
formed, all but one newborn infant did well despite low 
one-minute Apgar scores. Long-term follow-up of the 
children is necessary, of course, to be sure no deleteri- 
ous effects of such management occur. 

The “unripe cervix” remains a practical problem in 
the management of high-risk pregnancies; it resulted 
in the performance of cesarean sections in 24 per cent 
of our candidates for vaginal delivery. Since 16 (15 per 
cent) of our cases were classified as semielective for 
induction of labor or as having a false presumption of 
fetal distress, we can perhaps expect the numbers of 
cases in the category of “uninducible cervix” to decline 
as physicians become more experienced in following 
pregnancies in diabetic women to term. However, in 
many cases there was general agreement on the need to 
terminate pregnancy, and the only recourse was pri- 
mary cesarean section. We need to learn more about 
the factors influencing ripening of the cervix and to 
apply better techniques for the safe induction of labor. 

In changing our protocol so that we could allow 
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pregnancies to praceed to term, we were concerned 
that the frequency of macrosomia and other complica- 
tions would increase. This does not seem to have been 
the case. For a number of reasons, only half of our 
patients in Classes B to D were delivered at 38 weeks or 
beyond as compared with 35 to 37 weeks' gestation in 
the remainder. The percentages of vaginal delivery, 
dystocia leading to cesarean section, birth trauma, and 
intrapartum fetal distress were not significantly differ- 
ent between the two groups (35 to 37 versus 38+ weeks’ 
gestation). These same statistics from 49 pregnancies 
with LGA infants were compared with those from 63 
pregnancies whose infants were AGA and were found 
to be similar. We conclude that any diabetic pregnant 
woman can have a complicated labor or a difficult de- 
livery, but that judgment as to the need to perform a 
cesarean delivery should be individualized. Maternal 
recovery and maternal-infant bonding are more dif- 
ficult with cesarean deliveries, and the risk of RDS in 
the neonate is greater.” 

Proper metabolic control is difficult at the time of 
parturition. This results from the use of intravenous 
fluids containing glucose and from the reluctance to 
use large doses of long-acting insulin in view of the 
marked postpartum insulin sensitivity that diabetic 
women exhibit. The relationship of hyper- or hypo- 
glycemia to fetal distress during labor is unknown, but 
studies in animals relating fetal damage to hypergly- 
cemia and lactic acidosis may lead to the clarification of 
this relationship.9 ** We need to develop well-con- 
trolled methods of nearly instantaneous insulin deliv- 
ery to diabetic women in labor or during cesarean de- 
livery to determine if normalization of blood glucose 
and possibly other metabolic substrates.will reduce fetal 
distress, birth asphyxia, and neonatal complications 
such as hypoglycemia and poor feeding.?*: !? 

Neonatal pulmonary complications. The studies of 
Hubbell and associates“ and Robert and associates” at 
BHW showed incidences of RDS of 27 and 23 per cent, 
respectively, in IDM's delivered from 1958 to 1968. In 
those years, pregnancies in diabetic women were ter- 
minated according to a schedule based on the White 
classification, without benefit of tests of fetal well-being 
or the L/S ratio to predict pulmonary maturity. In the . 
present study, the incidence of RDS was only 7:6 per 
cent compared with 5 and 9 per cent in recent reports 
of Gabbe and colleagues?! and Persson and co-work- 
ers,” respectively. Diagnostic criteria for RDS have not 
changed. The proportion of infants delivered by cesar- 
ean section is not different from that in the population 
studied by Robert and associates.” However, the pro- 
portion of infants of insulin-dependent pregnant 
women delivered at 38+ weeks is greater in the current 
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study (29 versus 2 per cent), and the proportion of 


infants délivered at «36.5 weeks is smaller (21 versus - 


61 per cent). We conclude that the ability to carry safely 
most diabetic pregnancies to the time of fetal pulmo- 
nary.maturity (as determined by the L/S ratio) has 
dramatically decreased the incidence of RDS. 

The L/S ratio has been a useful predictor of pulmo- 
nary maturity in normal pregnancies with less than 1 
per cent of infants having RDS with an L/S ratio 72.9 
There have been many reports of IDM's who devel-. 


oped RDS with L/S ratios 22.!* 15. 18, 22 28 The inci- | 


dence of RDS with “mature” L/S ratiog in these cases 
ranged from 8 to 27 per cent. Gabbe and colleagues™ 
reported on 200 pregnancies in diabetic women in 
1977 and reported only a 3 per cent incidence of RDS 
in IDM's with an L/S ratio of 2 or more. This incidence 
was the same in his normal population. . 

In our study an L/S ratio in excess of 3.5 was consid- 
ered to be a reliable predictor of fetal pulmonary ma- 
turity. With an L/S ratio between 2 and 3, three of 24 
infants (12 per cent) had severe RDS. When the L/S 
ratio was less than 2, half of the infants had severe 
RDS. The phenomenon of RDS in IDM’s with L/S ra- 
tios over 2:1 is thought to be due to the presence of 
lecithin with low surface activity.? A more specific assay 
for surface-active material is obviously required, and 
we are currently evaluating the concentration of disat- 
urated phosphatidylcholine? in amniotic fluid, which 


may be a more specific indicator of pulmonary ma- 


turity.9!: 95 
Mueller-Heubach and co-workers® recently ana- 


lyzed the reliability of the L/S ratio in pregnancies of 


diabetic women, with results similar to ours. As in their: 


. series all of our infants who developed severe RDS late 
in gestation with an L/S 72 were delivered by cesarean 
section without birth asphyxia. Their data indicate that 
the L/S ratio rises later in.gestations of diabetic women 
compared with nondiabetic women. The peculiarities 
of fetal lung maturation, phospholipid production and 
secretion, and clinical development of RDS coexistent 
with pregnancy in diabetic women remain to be eluci- 
dated. 

Gluck and Kulovich? reported delayed maturation 
of the L/S ratio in White’s Class A. B, and C diabetes 
and accelerated maturation in Classes D, E, and F. 
Others?9. !!^ suggest a fall in L/S ratio as term ap- 
proaches in IDM's. Our series did not show an earlier 
rise in L/S ratio in pregnant patients with Class D as 
compared with Class B or C diabetes; of 24 cases with 
serial L/S ratios only three cases showed a decline. 

Neonatal morbidity. In a prospective study of 
18,155 infants including IDM's at the BHW from Feb- 
' ruary, 1972, to February, 1975, Holmes and col- 


Diabetic pregnancy and perinatal morbidity 577 


leagues ** found a 2 per cent incidence of major mal- 
formations. They found a 5 per cent incidence of seri- 
ous malformations in the IDM's of this group (14/290). 
The infants in our study had a 9 per cent incidence of 
major anomalies. This increase in serious birth defects 
found in IDM's is similar to the 8 per cent incidence 
reported by Gabbe and*associates® and the incidence 
of-6 per cent reported by Pedersen.” 

` Determination of the causes of the incréased risk of 
birth defects in offspring of diabetic women is lacking, 
and this is an important area for research. Review of 
the course of early pregnancy in our patients who were 


` delivered of infants with congenital malformations did 


riot reveal any striking features. Since we give insulin to 
the tolerance level, almost all of our patients experi- 
ence hypoglycemic reactions, especially in the first 
trimester. Much more detailed metabolic monitoring 
will be necessary, however, if we are to learn what per- 
turbations of the pregnant woman and fetus are asso- 
ciated with birth defects in the neonate. 

The study of Holmes and co-workers" showed 
an incidence of anencephaly in Caucasian infants of 
1.4/1,000 (anencephaly is rare in blacks in Boston and 
the diabetic population studied here is almost all 
Caucasian). In a study of 664 pregnancies in diabetic 
women at BHW from January, 1965, to August, 1975, 
Zimble and associates!" found an incidence of anen- 


.cephaly in IDM's of 7.5/1,000. In the two-year period 


of the present study fetal anencephaly occurred in 
three of 150 pregnancies (20/1,000). Anencephaly 
seeins to occur more often than expected in infants 
delivered of diabetic mothers as compared with non- 
diabetic mothers in Massachusetts. 

The improvement in perinatal survival indicates that 
other end points must be used to gauge advances 
or changes in the management of pregnancy in dia- 
betic women, The majority of the neonates in this series 
had significant neonatal morbidity. Gabbe and col- 


leagues? ® reported neonatal morbidity in 65 per cent 


of 169,1DM’s. Nearly half of our infants were hypog- 


. lycemic despite a regimen of early feeding. The IDM, if 


symptomatic from hypoglycemia, usually is quiet and 
lethargic rather than jittery. Other symptoms such as 
apnea, tachypnea, respiratory distress, shock, cyanosis, 


‘and seizures may occur. If symptoms: are present, the 


infant is probably at greater risk for sequelae than if 
asymptomatic. @ The significance of hypoglycemia 
without symptoms is unclear, but conservative man- 
agement to inaintain the blood glucose level in the 
normal range appears to be indicated. A definitive 


_ Study is needed to determine if rigid control of mater- 


nal blood glucose during labor and delivery will pre- 
vent neonatal hypoglycemia.9*. ' The concentration of 
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free C-peptide was measured in'a proportion of th- 
infants of this study and was found to be significantl 
higher in IDM's with hypoglycemia in.the first siz 
hours of life.? This supports the role of hyperir- 
sulinism in neonatal hypoglycemia in IDM but does nct 
exclude the roles of glucagon deficiency and decreased 
glycogenolysis and gluconeogenesis. 

The other commos forms of neonatal morbidity D 
this and other series are hypocalcemia, hyperbil- 
rubinemia, hypotonia, and poor feeding. Their causes 
remain unknown, and their occurrence prolongs the 
observation and treatment of the IDM without resp- 
ratory distress in our Special Care Nursery. 

The relationship of fetal and neonatal morbidity o 
long-term development of these children should be i3- 
vestigated. Such studies will be difficult, because tLe 
possible perinatal influences may be difficult to diffe- 
entiate from effects of subsequent biological and’ ps7- 
chosocial conditions. The difficulties of parent-infant 
bonding in the intensive medical environment SLT- 
rounding parturition of diabetic women need to >€ 
recognized and evaluated. 

Perinatal mortality rate. The perinatal mortality rete 


“in this series (34/1,000) is among the best reported 


to date for large groups of women with severe da- 
betes.?* 31, 32, 39, 73, 76, 8 The rate approaches that of cur 
general hospital population in the same time period 
(22/1,000), although it is achieved at a high cost in >f- 
fort and finances expended. 
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Many factors undoubtedly play a role in the success 
of our approach to management. Because of the 
strengths of the educational programs of the Joslin 
Clinic early in the lives of our diabetic pregnant wom- 
en, we have a very low proportion of “neglectors,” 
as described by Pedersen and colleagues.” The inci- 
dence of pyelonephritis and pre-eclampsia is low in our 
current series. The availability of the a-fetoprotein 
assay and ultrasonography has allowed the early diag- 
nosis of anencephaly so that pregnancies may be ter- 
minated. Application of measures which cam assess 
fetal well-being, such as daily urinary estriol determi- 
nations and the OCT, has allowed pregnaricies to be 
carried closer to term and has prevented the occur- 
rence of sudden, unexpected fetal death late in gesta- 
tion. Individualization of the timing of delivery on the 
basis of the L/S ratio and advances in neonatal care 
have dramatically reduced the incidence and mortality 
rate of RDS. 
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in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 


Precaution 


If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 








Purdue Frederick 


A mensem 





EDITO H S! ; RE Ji A 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical! 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices,” this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.: Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
rte io EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me C] Master Charge # 
O Payment enclosed 


Name 
Address 
City 
T cR Ru MEZ eS 
MOSBY 
TIMES MIRROR 


30-day approval offer good only in 
THE C. V. MOSBY COMPANY 


nti íS, 
continental U.S. and Canada. 11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 43141 
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..some live with them. 


Thats why we developed a 
way to routinely screen high 
risk asymptomatic patients 
for endometrial carcinoma. 





The way...the Endometrial 
Pap Test. The means...the CURITY Isaacs'" Endometrial Cell Sampler. 
This technique is used against the rising incidence and high mortality rate 
of endometrial carcinoma. 


Any post-menopausal woman 
who is taking i is overweight, has high blood pressure, diabetes or 
irregular menstruation is a high risk candidate for endometrial carcinoma. 

The CURITY Isaacs Endometrial 
Cell Sampler is easy and convenient to use. It requires no special patient 
preparation, no dilation and no anesthesia. The simple procedure obtains 
excellent intra-uterine cell samples rapidly and eliminates the need for 
additional and complex apparatus associated with other techniques. 

Patient acceptance for repeat test- 
ing is excellent since there is minimal patient discomfort associated with the 
CURITY Isaacs Endometrial Cell Sampler. A cytological sample is obtained 
through manual syringe aspiration...there is no traumatic cutting or 
scraping of tissues. The samples are stained and fixed using the standard 
Papanicolaou method. Alternative sample handling procedures, such as 
filtration or cell blocks, may also be employed. KEND ALL 
The CURITY Isaacs Endometrial Cell Sampler 
.. When your patients live with high risks. INNOVATORS IN PATIENT CARE 





For more information write to: 

: The Kendall Company, 
Cur ity ^ c/o Hospital Products Division 
Isaacs Endometrial X One Federal Street, Boston, MA 02101 
Cell Sampler : or call Barbara Kaylor at 617-423-2000. 
Name 
Hospital 
Address 
City 


Sue c Ear: ED 





Telephone — — ———— ee 


Precautions: |) If patient has severe discomfort or if entry cannot be accomplished, sound uterus and adjust the malleable cannula 
accordingly. A tenaculum may be required in cases of severe uterine angulation. 2) Sampling may not be possible in some patients 
due to vaginal or cervical stenosis. 

Contraindications: 1) Should not be used if pregnancy is suspected. 2) It patient has known clotting deficiencies. 3) If patient has acute 
pelvic inflammatory disease. 

Caution: Federal (U.S.A.) law restricts this device to sale by or on the order ot a physician. 

U.S. Patent No. 3,777,743 

© 1978, The Kendall Company - Hospital Products « One Federal Street - Boston, MA 02101 
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ModiCon 





CPST CO DTD Me VIE STDNOR aes ih Mahe | ee nd 


Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol. 
Each green tablet in the 28-day regimen contains inert ingredients. 


low hormonal content / high patient acceptability 


Low hormonal content, yet highly effective 
ModiCon combines a low dose of estrogen 

(0.035 mg ethinyl estradiol) with a low 

dose of progestin (0.5 mg norethindrone). 

In clinical trials, the pregnancy rate in: 

1,103 patients completing 12,948 cycles was 

only 0.37 per 100 woman-years. 


*Serious as well as minor side effects have been reportec with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of serious disease and discontinue oral contraceptive 
therapy when appropriate. The physician should be fully aware of the 
complete Prescribing Information for this product. 


See the complete Prescribing 
Information for this product, a summary 
of which is on the next page. 





"Trademark 


Ortho Ortho Pharmaceutical Corporation « Raritan, New Jersey 08869 


Good patient acceptability with low incidence 
of amenorrhea and good cycle control’ 

With ModiCon, the majority of women who 

start with it stay with if. | 

Throughout clinical trials, the total incidence 

of amenorrhea was only 0.7%. The average 
cycle dropout rate during the first 

three months because of menstrual disorders 
was only 1.196. 


ModiCon is available in both 21- and 28-day 
regimens in the unique DIALPAK* Tablet Dispenser. 








TRADEMAK 


and patient information before prescribing the product. 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethiny! estradiol, and rates on the crder of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 
Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraeeptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with gooc principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less-»f estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein lebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
te marked in women over-35 years 


stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due tò pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: in a collaborative American study of cerebrovascular disorders in women wittrand without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users thamin nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION: An increased risk of myocardial infarctión associated with the use of oral contraeeptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk ef developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Orál contraceptives, 
however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100000 women 
users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of retative risk, it 
has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers"who do not 
smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. furthermore, 
the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
mcg or more of estrogen were associated with a higher risk of thromboembolism than those containing 58-80 mcg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the United States. Careful epidemiological studies to determine the degree of thromboem- 
bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic 
disease have been reported in women using these products, and they should not be presumed to be free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of ora! contraceptives, inereases with 
age. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
CIRCULATORY DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
users was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100,000; ages 
45-49—140/100,000), the risk being concentrated in older women, in those with a long duration of use, and"in cigarette 
smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older. Until larger 
numbers of women under 35 with continuous use for five or more years are available, it is not possible tc-assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist after the pill is discontinued. Another study published at the same time confirms a previousty reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of riskeot death for 
each method inclode the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth control is low and below that asscciated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill oniy /smokers 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
would be about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality-associated 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception«in that age 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes. or history 
of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 30-39 40+ 


HOEY eae RETETREELTES ETIN TT TCTETTTIT C B A  A-Use associated with very high risk. 
o0. 0 WITEDTIDOUTIR IEEE SOIT, D C B B-Use associated with high risk. 
Nonsmokers (no predisposing conditions) ..... D CD C  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . . C CB BA D—Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic andSthrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusmn, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual. partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute-appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancemin users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overz!! increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgrcups of oral 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
oral contraceptives gas been well-documented. In summary, there is at present no confirmed evidence trom human 
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Figure 1. Estimated annual number of deaths associated with control of fertility and no control per 100,000 nonsterile 
women, by regimen of control and age of woman. 


15-19 20-24 25-29 30-34 35-39 — 40-44 
No method 55 52 7.1 14.0 193 219 
Abortion only 23 25 25 52 9.8 6.6 
Pill only-nonsmokers 13 14 14 22 45 3.1 
Pill only-smokers 15 16 1.6 10.8 134 589 
IUDs 11 1.2 12 14 1.6 14 
Traditional contraception only 11 14 1.9 37 47 40 
Traditional contraception and abortion 03 0.4 0.4 0.8 14 08 


abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 


particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than 
one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence 
that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend three months although no precise information is available on which to base this recommen- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent cr recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma. or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs. the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 1096 or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: 

Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by 
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Endometrial carcinoma in 
Stein-Leventhal syndrome treated with 
hydroxyprogesterone caproate 


WILLIAM A. EDDY, M.D. 
Memorial Hospital Medical Center, Long Beach, California 


A CASE OF ADENOACANTHOMA Of the uterus in a 
2]-year-old woman who had Stein-Leventhal syn- 
drome with mild diabetes is presented. 

She was treated with hydroxyprogesterone caproate, 
which caused regression of the tumor. Following 
wedge resection of the ovaries, she became pregnant 
and was delivered of a viable infant. After four and a 
half years there has been no recurrence of the tumor. 

The occurrence of adenocarcinoma of the endome- 
trium in women under 40 years of age is uncommon. 
Endometrial carcinoma in this age group is usually as- 
sociated with conditions in which there are unopposed 
estrogen secretions such as seen in Stein-Leventhal 
syndrome, granulosa cell tumors of the ovaries, luteo- 
mas, and so on. Recently, there also have been reports 
of endometrial carcinoma following the use of sequen- 
tal birth control pills and following cyclic hormone 
treatment for Turner's syndrome. 

The case presented in this article illustrates the asso- 
ciation of Stein-Leventhal syndrome and endometrial 
carcinoma in a young woman. 


A. G., a 21-year-old white woman, gravida 0, had irregular 
uterine bleeding since the onset of menses at age 13 years. She 
had been married for two years. The couple did not use con- 
traceptives consistently. 

On examination she was 5 feet, 9 inches, tall and weighed 
229 pounds. There was some facial hirsutism present. Be- 
cause of her obesity, the ovaries could not be palpated on 
pelvic examination. 


Reprint requests: Dr. William A. Eddv, 934 Atlantic Ave., 
Long Beach, California 90813. 
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Dilatation and curettage and laparoscopy were performed 
on December 6, 1972. At the time of the laparoscopy, the 
ovaries appeared enlarged, consistent with bilateral polycystic 
ovarian syndrome. The pathology report from the endome- 
trial curettage indicated adenoacanthoma (well-differentiated 
adenocarcinoma with squamous metaplasia). The slides were 
also reviewed by Robert E. Scully of the Massachusetts Gen- 
eral Hospital. 

The 24 hour determination of 17-ketosteroid was 14 mg. 
per 24 hours (normal, 8 to 15). A three-hour glucose tolerance 
test was reported as abnormal. X-ray of sella turcica was read 
as negative. Serum testosterone level was 43 mg. per 100 ml. 
(normal, 26 to 70 mg. per 100 ml.). An 8:00 a.m. cortisol 
determination was 32 mg. per deciliter (normal, 12 to 39 mg. 
per deciliter). The patient was discharged on a diabetic diet. 
The risk of treatment by use of a progestational drug, rather 
than by hysterectomy, was discussed with the patient. She 
chose the drug treatment because of her wish to become 
pregnant. 

Treatment was begun by administering 1,000 mg. of 17a- 
hydroxyprogesterone caproate three times a week for four 
weeks. A dilatation and curettage was performed on January 
23, 1973. The endometrium showed a prominent pseudode- 
cidual reaction, but there was no evidence of adenocarcinoma. 
She was started on 10 mg. of medroxyprogesterone acetate to 
be taken from the 15th to the 25th day of her menstrual cycle. 
An endometrial biopsy was done on February 19, 1973. The 
pathology report stated that the endometrium was in a pro- 
liferative stage. 

In the spring of 1973, she was treated with clomiphene 
citrate, 100 mg. for two cycles. Neither did she record any 
biphasic basal body temperature changes nor did she have a 
menstrual period after taking the clomiphene citrate. 

On January 25, 1974, dilatation and curettage and bilateral 
wedge resection of the ovaries were performed. The pathol- 
ogy report stated that the tissue from the ovaries showed a 
thickened capsule with multiple follicular cysts. The endome- 
trium was in the proliferative phase. 

Following the ovarian surgery, her menstrual periods be- 
came fairly regular. She developed amenorrhea following her 
last menstrual period on February 8, 1975. A urinary 
chorionic gonadotropin test was positive for pregnancy in 
July, 1975. Her diabetes was controlled by diet. A sonogram 
on November 21, 1975, demonstrated a fetus at approxi- 
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mately 35 to 36 weeks' gestation. Biweekly urinary estriol 
levels were reported as normal. An oxytocin challenge test on 
November 28, 1975, was positive and suggestive of a loss of 
uteroplacental oxygen transferring capacity. 

A cesarean section was performed on November 28, 1975. 
A viable male infant of 9 pounds, 4 ounces, was delivered. 
The mother and baby did very well following the delivery. 

Following delivery, the patiertt had menstrual periods 
about every 35 days. An endometrial biopsy specimen was 
taken on August 24, 1976, the 20th day of the cycle. The 
tissue was reported as early secretory endometrium, tree of 
any tumor. Another endometrial biopsy specimen was taken 
in January, 1977. Again the pathology report stated the tissue 
was free of tumor. She has expressed a wish to become preg- 
nant again. 


In 1974 Fechner and Kaufman! reported that en- 
dometrial adenocarcinoma associated with Stein-Lev- 
enthal syndrome in young women usually is well dif- 
ferentiated, without deep invasion or spread beyond 
the uterus. They advocated a conservative hormonal 
approach in selected cases. 

Kelley and Baker? and Kistner and associates? have 
reported the reversibility of adenomatous and cystic 
hyperplasia, carcinoma in situ, and well-differentiated 
adenocarcinoma or adenoacanthoma of the endome- 
trium following administration of massive doses of a 
progestational drug. 

The case presented in this report seems to fit. this 
situation. A conservative approach with careful surveil- 
lance is possible in a well-differentiated adenocarci- 
noma of the endometrium in a young woman with 
Stein-Leventhal syndrome. 
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Adenomyoma of the ileum 


BARRY BENISCH, M.D. 
BERNARD PEISON, M.D. 


Department of Pathology, Rahway Hospital, Rahway, 
New Jersey 


ADENOMYOMAS, TUMORS composed of smooth 
muscle and endometrial glands and stroma, are un- 
Reprint requests: Dr. Barry Benisch, Department of 
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common neoplasms characteristically arising from the 
uterus and round, broad, and uterosacral ligaments. 

We have recently had the opportunity to study an 
adenomyoma of the ileum in a 47-year-old woman. 
This previously undescribed occurrence gives credence 
to the concept of a de novo origin of at least some cases 
of endometriosis. 


A 47-year-old white woman presented with anemia and 
menometrorrhagia secondary to uterine fibromyomata. An 
abdominal panhysterectomy was done. At laparotomy a 
well-circumscribed, 6 by 5 by 5 cm. serosal tumor of the ileum, 
approximately 20 cm. proximal to the ileocecal valve, was 
identified and excised. It was unattached to any pelvic struc- 
tures. Examination of the gastrointestinal tract and peritoneal 
cavity revealed no other abnormalities. 

The gross specimen consisted of a small segment of small 
intestine with a 6 by 5 by 5 cm. serosal tumor. The surface of 
the mass was smooth and gray-white with foci of hemorrhage. 
Section revealed gray-white, firm tissue intermixed with hem- 
orrhagic cysts, varying in size from 0.2 to 1.1 cm. in diameter. 

Microscopic examination revealed a well-demarcated tu- 
mor distinctly separate from the overlying ileal muscle (Fig. 
1). It was composed of interweaving bands of mature smooth 
muscle (Fig. 2) and diffusely scattered hemorrhagic cysts lined 
by endometrial mucosa and stroma (Fig. 3). The endometrial 
glands showed mixed proliferative and secretory changes. 

The panhysterectomy specimen revealed uterine fibro- 
myomata and secretory endometrium. The tubes and ovaries 
were unremarkable. 


Sampson's regurgitation and implantation theory for 
the origin of endometriosis has largely supplanted 
other theories for the histogenesis of pelvic and extra- 
pelvic endometriosis. Numerous experimental studies 
as well as clinical observations support this view. The 
coelomic metaplasia theory, an alternative but not mu- 
tually exclusive concept, has as its basis the develop- 
ment of the coelomic lining and its differentiation into 
the müllerian ducts, from which the uterus, cervix, 
tubes, and germinal epithelium of the ovaries arise. It 
states that the peritoneal lining and its underlying 
stroma, which are embryologically identical, have the 
potential for differentiating into endometrial tissues. 
Although theoretically attractive, conclusive evidence 
for this concept is lacking. 

Adenomyomas, well-circumscribed, benign, uncom- 
mon tumors composed of smooth muscle in conjunc- 
tion with endometrial glands and stroma, character- 
istically occur in the uterus and round, broad, and 
uterosacral ligaments. It has been suggested that they 
may arise from secondary muscular hyperplasia or 
stromal differentiation into smooth muscle in a pre- 
existing area of endometriosis or they may represent a 
hamartoma. Although all of the above are reasonable 
explanations we consider it more likely that these 
tumors arise from a totipotential cell capable of differ- 
entiating into endometrial glands and stroma as well as 
smooth muscle. 

The tumor described here, an adenomyoma, was 
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Fig. 1. Segment of ileum showing serosal tumor distinct from overlying ileal muscle. (Hematoxylin 


and eosin. Original magnification X12.) 





Fig. 2. Interweaving bands of mature smooth muscle showing characteristic whorled pattern and 
blunt, elongated nuclei. (Hematoxylin and eosin. Original magnification x 100.) 


composed of smooth muscle intermixed with endome- 
trial glands and stroma. It arose from the serosa of the 
ileum and was clearly separate from the ileal muscle. 
Alternative interpretations of this lesion (i.e., muscular 
hyperplasia or stromal differentiation into smooth 
muscle in a focus of endometriosis or secondary 
infiltration of a leiomyoma by regurgitated endome- 
trial glands and stroma) are in our opinion improb- 
able—the former because the tumor was well cir- 
cumscribed, serosal in origin, and of relatively large 


size and the latter because of the integral nature of the 
endometrial and smooth muscle elements and absence 
of adjacent areas of endometriosis. A hamartomatous 
origin is by definition not possible inasmuch as endo- 
metrium does not occur normally in the ileum and 
interpreting the lesion as a choristoma appears almost 
as unlikely. 

Endometrial stromal sarcomas and a carcinosarcoma 
have been described at extragenital sites." ? These ob- 
servations lend credence to the postulate that at least 
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Fig. 3. Endometrial gland with intraluminal hemorrhage and typical mucosa and stroma. 
(Hematoxylin and eosin. Original magnification x40. Inset, x100.) 


some cases of endometriosis and similarly derived 


tumors arise de novo from remnants of the totipoten- 
tial coelomic membrane. 
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Prenatal diagnosis of Down syndrome in 
one of dizygotic twins 


KAREN FILKINS, M.D. 

THEODORE KUSHNICK, M.D. 

NORMA DIAMOND, M.S.W. 

BERNARD SEARLE, Pu.D. 

FRANKLIN DESPOSITO, M.D. 

Department of Obstetrics and Gynecology and Department of 


Pediatrics, Division of Human Genetics, New Jersey Medical 
School, Newark, New Jersey 


WITH THE INCREASING employment of ammocen- 
tesis as a routine procedure for pregnant women over 
35 years of age, the eventual finding of Down syn- 
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drome in one or both fetuses of a twin gestation could 
be anticipated. 

To the best of our knowledge, this report is the first 
involving antenatal diagnosis of Down syndrome in one 
of dizygotic twins. 


P. S., a 40-year-old woman, gravida 6, para 4, abortus 1, 
with four normal living children, was referred for genetic 
studies because of advanced maternal age. The patient's blood 
type was AB, Rh negative, and her husband's was Rh positive. 
The family history was negative for birth defects and twin 
pregnancies. There was no history of exposure to drugs, 
chemicals, infection, or radiation during this pregnancy. 

At week 17 of gestation, ultrasound examination revealed a 
twin gestation and amniocentesis was performed on each sac. 
RHOGAM* was administered following the procedures. 

Amniotic cell cytogenetic studies revealed that Twin A was 
female and afflicted with trisomy 21 and Twin B was normal 
and male. 

The patient elected termination of the pregnancy; cyto- 
genetic studies of the aborted fetuses confirmed the am- 
niocentesis findings. 


The incidences of both dizygotic twins and Down 
syndrome increase with advanced maternal age, with 
the highest frequency of dizygotic twins occurring be- 
tween the ages of 37 and 40 years. This incidence is 
reported as 1 in 60 for Caucasian pregnancies as com- 
pared with an over-all occurrence for all maternal age 
ranges of approximately one in 100 pregnancies.' The 
frequency of Down syndrome births at maternal age 40 
is reported to be as high as 3.4 per cent.? Thus, the 
event of Down syndrome in one of dizygotic twins at 
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the maternal age of 40 could be expected in approxi- 
mately one in 900. 

Since dizygotic twins are invariably reported as dis- 
cordant for Down syndrome, the antenatal diagnosis of 
this condition heightens parental emotional upheaval 
in deciding whether to continue the pregnancy or re- 
quest its termination. The importance of strong sup- 
port for the parents by the genetic counselling person- 
nel in the final decision, regardless of its nature, cannot 
be overly emphasized. 
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Can estrogens be useful for treatment of 
vaginal relaxation in elderly women? 


MICHAEL STARK, M.D. 
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GABRIEL GILON, M.D. 
ZVI PALTI, M.D. 


Department of Obstetrics and Gynecology, Shaare Zedek 
Hospital, Jerusalem, Israel 


VAGINAL RELAXATION is common in elderly wom- 
en.! The symptoms are varied, from minor discomfort 
which accompanies slight urethrocele, cystocele, uter- 
ine prolapse, enterocele, and rectocele, with or without 
stress incontinence, to severe forms of vaginal relaxa- 
tion that interfere with normal life. 

For many years local and systemic estrogens were 
administered as one of the modes of treatment for vag- 
inal relaxation.” At the same time, although contro- 
versial, they increased in popularity in the treatment of 
aged women to improve general well-being.? 
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The pelvic floor is mainly supported by striated 
muscles. Since these muscles are not Müllerian deriva- 
tives, we decided to perform a controlled study in 
order to estimate whether or not estrogens actually 
have a direct influence on pelvic muscle tone. 

The study was penformed in two geriatric institutes 
(Malben and Mishaan) ir Jerusalem, in a double-blind 
study, and 27 volunteers with slight vaginal relaxation 
were included. Their ages ranged’ between 60 and 80, 
and, on the average, they were 25 years post- 
menopausal. 

Fourteen women were given 1.25 mg. of conjugated 
estrogens (Conagen, Asia-Zori) daily for eight weeks, 
and 13 received placebos. Estrogenic effect was esti- 
mated by vaginal smears. In order to estimate objec- 
tively the influence of estrogens on vaginal tone, the 
Kegel perineometer was used. It is constructed from a 
pneumatic chamber inserted into the vagina and con- 
nected to a manometer, which indicates pressures of 0 
to 100 mm. Hg. The perineometer was used originally 
for pelvic muscle exercises as a nonsurgical approach to 
urinary stress incontinence. 

The pelvic pressure was recorded in the lithotomy 
position, first without and then with active straining by 
the women on the perineometer (deep inhaling and 
bearing down). Lubricants were freely used as many of 
the women suffered from atrophic vaginitis. The test 
was performed three times—before treatment was ini- 
tiated, after four weeks, and after eight weeks. 

The trial was carried out on 27 women, with 14 re- 
ceiving conjugated estrogens (group A) and 13 receiv- 
ing placebos (group B). The Papanicolaou smears 
confirmed that the estrogens were actually ingested. 

The mean pressures recorded during trial in treated 
and control groups are summarized in Table I. With 
the Mann-Whitney test, P — 0.25. 

In group A the pressures were higher than those in 
group B, but before treatment they were higher as well. 

In summary, the influence of estrogens on pelvic 
floor tone could not be demonstrated; therefore, we 
cannot justify the use of estrogens for vaginal relaxa- 
tion. 


REFERENCES 


1. Quinlivan, L. G.: The gynecological findings in elderly 
women, Geriatrics 19: 654, 1964. 


Table I. The mean pelvic pressures recorded during the experiment in estrogen-treated and control groups at 
rest and upon straining 






A. Estrogen-treated (No. = 14) 16.1 24.6 
B. Control (No. = 13) 14.2 20.7 


Before treatment (mm. Hg) After four weeks (mm. Hg) 






After eight weeks (mm. Hg) 





Upon straining 
15.0 23.1 14.9 23.4 
12.7 . 20.3 14.3 20.8 : 
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Nonimmunologic hydrops fetalis 


DEBORAH M. TURSKI, M.D. 
NASROLLAH SHAHIDI, M.D. 
CHIRANE VISESKUL, M.D. 
ENID GILBERT, M.D. 


Departments of Pathology and Pediatrics, 
The University of Wisconsin Center for Health Sciences, 
Madison, Wisconsin 


CONDITIONS THAT have been associated with hy- 
drops fetalis are many and varied. Of these, hemolytic 
disease of the newborn infant with fetal-maternal Rh 
incompatibility is the most common. Cases in which 
hydrops fetalis can be related to none of these defined 
conditions have been reported and diagnosed as 
"idiopathic hydrops fetalis."^ ? Such case reports 
sometimes mention serum albumin, noting it only as a 
variable laboratory result. The present case presenta- 
tion also can be labeled as "idiopathic hydrops fetalis.” 
However, the marked decrease in serum albumin in 
this case is most striking. An association of hydrops 
fetalis in this case with a primary abnormality in albu- 
min synthesis is suggested. 


This female infant was born after a 33 week gestation to a 
34-year-old woman, gravida 4, para 3, abortus 0. Polyhy- 
dramnios was noted at six months' gestation. The mother's 
blood was Rh negative and the father's blood, Rh positive. 
Three previous pregnancies were uncomplicated and no 
RhoGAM* was given at any time. Severe maternal respiratory 
distress and abruptio placentae prompted the delivery by ce- 
sarean section. The infant had a heartbeat of 40 beats for one 
minute after delivery, but no respiration was noted in spite of 
resuscitative measures. 

The cord blood hematocrit was 67 per cent; hemoglobin, 
19.0 Gm.; albumin, 1.43 Gm. per 100 ml; and IgM, 3.5 LU. 
(normal for infants, «2.5 I.U.), with detectable IgA. Serum 
immunoelectrophoresis was performed using anti-human al- 
bumin rabbit serum. This confirmed the presence of albumin 
fraction. Coombs' test was negative in the cord blood. No 
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Fig. 1. Hydropic appearance of infant. 





Fig. 2. Gross appearance of the maternal surface of the large, 
pale, bulky placenta. 


maternal-fetal blood incompatibilities were found on exten- 
sive study. Hemoglobin electrophoresis performed on cel- 
lulose acetate at pH 8.9 showed no abnormal pattern. Spe- 
cifically, relative to thalassemia, no Bart's hemoglobin was 
present. 

At autopsy, the infant was markedly hydropic (Fig. 1) with 
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skin edema, ascites, and pleural effusions. The infant weighed 
3,300 grams and the placenta weighed 1,900 grams (Fig. 2). 
Hepatosplenomegaly was striking. 

Review of sections of the placenta showed evidence of dis- 
sociation of maturity between different regions of the pla- 
centa. Electron microscopy and special study of kidney tissue 
(by Dr. P. Burkholder) revealed no abnormalities. All other 
tissue were unremarkable histologically except for the pres- 
ence of edema and congestion. 


In reviews of hydrops fetalis no uniformity among 
the cases has been established. Although most cases 
properly fit the strict criteria for erythroblastosis fetalis, 
a significant number have no defined immunologic ab- 
normalities but several were found to include congeni- 
tal malformations and infections. 

On the basis of 100 of her own autopsy cases Potter’ 
found 17 in which the criteria of erythroblastosis were 
not met, yet the infants manifested severe edema 
characterized by extreme pleural and peritoneal effu- 
sions greatly in excess of those found in the cases re- 
viewed that appeared to be typical examples of eryth- 
roblastosis fetalis. The liver and spleen in these cases 
were not enlarged. 

The association of nonimmunologic hydrops fetalis 
with congenital anomalies has been emphasized. The 
majority of abnormalities have been cardiac anomalies. 
In particular, any defect which may obstruct normal 
venous return may account for hydrops. Potter," how- 
ever, noted that this probably was not valid as fetuses 
with the most severe congenital heart anomalies are not 
more susceptible to hydrops fetalis than those with very 
minor abnormalities. It seems rather that the fact of 
anomaly itself is related somehow to hydrops fetalis, 
apart from physiologic considerations. 

Macafee and colleagues? studied 182 consecutive 
cases of hydrops fetalis. They found 17.6 per cent (33 
cases) of these to be non-immunologic-related cases. 
Further, 13 of these 33 cases were found to have no 
associated cause, thus falling into the category of 
"idiopathic hydrops fetalis." Polyhydramnios occurred 
in 75 per cent of the 33 cases. 

Interestingly, this group noted that there was no 
consistent depression of serum proteins among the 
cases of idiopathic hydrops, the range being from 2.0 
to 6.5 Gm. per 100 ml. 

In the present case, the serum albumin of 1.43 Gm. 
per milliliter found in a long listing of normal labora- 
tory and histologic findings is most striking. It would 
seem most likely that the hypoalbuminemia was impli- 
cated in the production of hydrops fetalis. Loss of al- 
bumin through the kidneys seems unlikely since no 
evidence of congenital nephrosis could be demon- 
strated. In addition, the lack of anemia would suggest a 
deficiency of albumin synthesis by the liver rather than 
an hemodilution factor. Although no specific histologic 
lesion was demonstrated in the liver, a primary enzy- 
matic defect in association with hepatic immaturity may 
be implicated. 
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Influence of adenosine on contractility of 
isolated vessels of human placenta 
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Adenosine is formed in the body as a result of meta- 
bolic process of adenosine triphosphate and its main 
job is to dilate blood vessels.'~* It has been shown that 
during the course of a physiologic delivery the concen- 
tration of adenosine in the placenta increases more 
than 100 times. What is the role of adenosine in 
placenta? To answer this question the influence of 
adenosine on the contractility of blood vessels in the 
human placenta was examined. 

Experiments were carried out on 64 isolated slices 
from the vessels of human placenta, artery, and vein. 
The placentas were selected from normal pregnancies 
resulting in normal delivery in the absence of any 
pharmacologic drugs. 

The vessels were isolated immediately after the de- 
livery. The slices, 4 cm. long, were taken from the sur- 
face of the fetal placenta +5 cm. from the umbilical 
cord insertion and were put into a pot with Tyrode's 
solution at a temperature 36.6° C. with a constant 
inflow of oxygen (95 per cent) and carbon dioxide (5 
per cent). The reaction of the isolated slices of placental 
vessel was registered by means of an isotonic technique 
on a kymograph after 30 minutes of incubation. The 
principle of this technique was described by Wilkie.” 

Adenosine (Reanal), indomethacin (Polfa), dopa- 
mine (Giulini), and noradrenalin (Polfa) were used in 
the examination. 

The vessels did not show spontaneous contractile ac- 
tion. Adenosine added to the vessel bath in increasing 
doses (1 X 1078 to 1 x 107?) evoked a slight stimulatory 
effect in the first phase but then the relaxing effect was 
remarkable with a simultaneous decrease of the basic 
tension (Fig. 1). 

The effect of adenosine was compared to the action 


Reprint requests: Dr. J. Krygicz, Akademia Medyczna W 
Bialymstoku Instytut, Bialystok, ul. M. Skldowskiej Curie 24a, 
Poland. 
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Fig. 1. Influence of increasing doses of adenosine on contractility of isolated artery of placenta. W, 
Wasch. 
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Fig. 2. Comparison of the influence of adenosine, noradrena- 
lin, and dopamine on contractile activity of isolated artery of 
placenta. 


of the known vasoactive drugs such as noradrenalin 
and dopamine. This examination showed that the ef- 
fect of noradrenalin and dopamine was very small in 
comparison to that of adenosine when added to the 
vessel bath in the same doses (1 x 1075, 1 x 1074, 
1 x 107?) (Fig. 2). 

Adenosine did not affect the placental vessels after 
incubation of the muscle with indomethacin for 30 
minutes. Indomethacin was used in a dose of 4 x 1077 
in Tyrode's solution. The vessels reacted with contrac- 
tion on administration of calcium ions (Fig. 3). 

These studies demonstrate that the reaction of the 
isolated vessels of the human placenta to adenosine is 
very marked in comparison with their reaction to nor- 
adrenalin and dopamine. Adenosine exerts a biphasic 
effect—after a short contraction a longer relaxation 
follows with a decrease of the basic tension of the ves- 
sels. The second phase of action seems to be charac- 
teristic for adenosine. The vasodilating effect of aden- 
osine on the vessels of the human placenta agrees with 
observations of this substance's behavior in heart and 
skeletal muscle during the states of ischemia." ? During 
delivery the uterus becomes ischemic and an increased 
concentration of adenosine in such conditions may 
facilitate the uterine-placental blood circulation by de- 
creasing the resistance of the placental vessels. 

Our unpublished examinations have shown that the 
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Fig. 3. Influence of increasing doses of adenosine and calcium 
ions on contractility of isolated vessel slice of human placenta 
after incubation with indomethacin. 


effect of adenosine on uterine muscle and placental 
vessels does not depend on the function of alpha and 
beta receptors of the adrenergic system. 

The fact that indomethacin neutralizes both phases 
of adenosine action may suggest that the mechanism of 
adenosine is connected with the presence of endoge- 
nous prostaglandins—both F5, and E,.? The effect of 
prostaglandins depends on the tissue concentration of 
cyclic adenosine-3',5'-monophosphate* 8 and they may 
change the ratio of cyclic guanosine monophosphate to 
cyclic adenosine monophosphate, thus influencing the 
muscle contractility.? This concept agrees with the data 
showing that indomethacin inhibits the release of pros- 
taglandins from homogenates of the umbilical vessels. '° 
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ITEMS 


Review Course in Obstetrics and Gynaecology 


A Review Course in Obstetrics and Gynaecology will 
be presented July 17 through August 4, 1978, at the 
Medical Sciences Building, University of Toronto, To- 
ronto, Ontario, Canada. 

For further information write: Continuing Medical 
Education, Faculty of Medicine, Room 245, FitzGerald 
Bldg., University of Toronto, Toronto, Ontario, Can- 
ada M5S 1A8. 


Office Ultrasound 


The University of Tennessee Center for the Health 
Sciences/Knoxville Units will present a symposium en- 
titled "Office Ultrasound," October 12, 13, 14, 1978,at 
the Sheraton Inn, Gatlinburg, Tennessee. 

For further information contact: Department of 
Continuing Medical Education, U.T.C.H.S./K.U., 
Box 116, 1924 Alcoa Highway, Knoxville, Tennessee 
37920. 


Fourth Memorial Ignatz Semmelweis Seminar 

The 1978 Semmelweis meeting will be held at the 
Playboy Club Hotel, Great Gorge, New Jersey, Sep- 
tember 7-11, 1978. The program, entitled “New 
Technics and Concepts in Maternal and Fetal Medi- 
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cine,” will feature an international panel of outstanding 
authorities. 

For further information contact: Dr. Leslie Iffy, 
Program Director, Department of Obstetrics and 
Gynecology, CMDNJ-New Jersey Medical School, 65 
Bergen St., Newark, New Jersey 07107. 


Postgraduate Program in Gynecologic 
Endocrinology and Infertility 


A Postgraduate Program in Gynecologic Endocri- 
nology and Infertility will be presented at the Marriott 
Inn, Syracuse, New York, September 28-29, 1978. 

For more information write: Program Assistant, 
Office of Graduate and Continuing Education, State 
University of New York, Upstate Medical Center, 750 
E. Adams St., Syracuse, New York 13210. 


Comprehensive Review of Obstetrics and 
Gynecology 


A continuing education course, “Comprehensive 
Review of Obstetrics and Gynecology,” will be present- 
ed by the Department of Obstetrics and Gynecology, 
Baylor College of Medicine, Houston, Texas, October 
20-25, 1978. 

For further information contact: Office of Continu- 
ing Education, Baylor College of Medicine, Texas Med- 
ical Center, Houston, Texas 77030. 
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MYCOSTATIN 


Vaginal Tablets 


(Nystatin Vaginal Tablets U.S.P.} 








Little or no resistance 


"Repeated subculture of Candida albicans in increasing 
concentrations of nystatin results in little or no development 
of resistance...’' No occurrence of in vivo resistance 
as a general rule. 


Virtually nontoxic and 
nonsensitizing 


The manual application option 


The fact that a vaginal tablet can be inserted without an 
applicator offers an important option when such a method 
is deemed advisable by the physician. 











Economy 


Your patients can save substantially compared to the cost 
of Miconazole Nitrate Cream or Clotrimazole Vaginal Tablets.* 


Mycostatin Vaginal Tablets 


| Nystatin Vaginal Tablets U.S.P. 


'Goodman & Gilman, The Pharmacological Basis of Therapeutics, 5th Ed, 1975, p. 1236 
* Based on manufacturers' published prices to retailers. 
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MYCOSTATIN 
Vaginal Tablets 
Nystatin Vaginal 
Tablets U.S.P. 


MYCOSTATIN® VAGINAL TABLETS 
Nystatin Vaginal Tablets USP 


DESCRIPTION: Mycostatin Vaginal Tablets 
(Nystatin Vaginal Tablets USP) ate provided as 
diamond-shaped compressed tablets 
containing 100,000 uhits of nystatin dispersed 
in lactose with ethyl cellulose, stearic acid, and 
starch. 

INDICATIONS AND USAGE: This product is 
effective for the local treatment of vulvovaginal 
candidiasis. Confirm diagnosis by KOH smears 
and/or cultures prior to therapy. Rule out 
Trichomonas and H. vaginalis by appropriate 
laboratory methods since these pathogens do 
not respond to nystatin. 
CONTRAINDICATIONS: Contraindicated in 
patients with a history of hypersensitivity to any 
of the components of the tablets. 
PRECAUTIONS: General—Discontinue 
therapy if sensitization or irritation is reported 
during use. 

Laboratory Tests—Repeat microbiological 
studies to confirm diagnosis and rule out other 
pathogens before instituting another course of 
antimycotic therapy if there is a lack of 
response to nystatin vaginal tablets. 

Usage in Pregnancy—No adverse effects or 
complications have been attributed to nystatin 
in infants born to women treated with nystatin 
vaginal tablets. 

ADVERSE REACTIONS: Nystatin is virtually 
nontoxic and nonsensitizing and is well 
tolerated by all age groups, even on prolonged 
administration. Rarely, irritation or sensitization 
may occur (see Precautions). 

For full prescribing information, consult 
package insert. 

HOW SUPPLIED: Available in packages of 15 
and 30 individually foil wrapped tablets with 
applicator and in Unimatic®cartons of 50 
single-dose packs per carton—each cello- 
protected single-dose pack consists of one 
individually foil wrapped tablet, one applicator, 
and one "Instructions for the Patient” leaflet. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (8!4" x 11") 3 cases/year 
O OLD SIZE (7¥4" x 1012") copies prior to 1975 
(2 cases/year) 


Name 
Address 


CI e Ses tate CI Lecce 
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Articles to appear in early issues 


Uterine and cardiovascular effects of aminophylline 


Jeffrey Lipshitz, M.B., Ch.B., M.R.C.O.G., F.A.C.O.G. 
Cape Town, South Africa 


The syndromes of hydatidiform mole. |. Cytogenetic and morphologic correlations 
A. E. Szulman, M.B., Ch.B., and Urvashi Surti, Ph.D. 
Pittsburgh, Pennsylvania 


Effects of human maternal venous plasma glucose concentrations on fetal breathing movements 
Renato Natale, M.D., John Patrick. M.D., and Bryan Richardson, M.D. 
London, Ontario, Canada 


Vaginismus 


John A. Lamont, M.D., F.R.C.S.(C.), F.A.C.O.G. 
Hamilton, Ontario, Canada 


The spontaneous occurrence of progressive synergistic bacterial gangrene on the abdominal wall 
James W. Daly, M.D., Michael J. Lukowski, and Gilles R. G. Monif, M.D. 
Gainesville, Florida 


Intrauterine growth retardation in renal insufficiency: An experimental model in the rat 
Menachem Nitzan, M.D., Sheldon Orloff, M.D., Barbara L. Chrzanowska, M.D., and Joseph D. Schulman, M.D. 
Bethesda, Maryland 


A comparison of two indirect methods for localizing the site of urinary tract infection: Beta 
glucuronidase levels and the presence of antibody-coated bacteria 

Robert E. Harris, M.D., Ph.D., Virginia L. Thomas, Ph.D., James M. Underwood, and Frank Gaudot 
San Antonio, Texas 


Effects of dexamethasone on leukocyte counts in pregnant sheep and fetal lambs 
Daniel I. Edelstone, M.D., Eberhard Mueller-Heubach, M.D., and Steve N. Caritis, M.D. 
Pittsburgh, Pennsylvania 


Anaerobic microflora of the vagina in children 


Margaret R. Hammerschlag, M.D., Susan Alpert, B.A., Andrew B. Onderdonk, Ph.D., Pauline Thurston, Ellen 
Drude, William M. McCormack, M.D., and John G. Bartlett, M.D. 
Boston, Massachusetts 
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EDITORS! REVIEWERS! 
AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
Source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9" 
Price, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


OD Bill me C] Master Charge # 
O Payment enclosed 
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BELLERGAL S ....... 


Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming) 
40.0 mg: Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and paresympathetic nervous 
Systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response 


Menopausal disorders with hot flashes, 
sweats. restlessness and insomnia 


Cardiovascular disorders with palpitation 
tachycardia, chest oppression and 
vasomotor disturbances 


Gastrointestinal disorders with hypermotility, 
hypersecretion, nervous stomach; and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion. impaired hepatic or renal function, 
Sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. : 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth. 
flushing. drowsiness occur rarely 


Dosage: Bellergal-S Tablets. One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


Division of Sandoz, Inc 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 


for menopausal 
vasomotor instability 


Is receiving 


renewed attention. 








BELLERGALS 


TABLETS 


Each Bellergal-S Tablet contains: phenobar- 
bital, USP central sedative (Warning. May be 
habit forming), 40.0 mg, Gynergen® (ergota- 
mine tartrate. USP) sympathetic inhibitor, O 6 
mg. Bellafoline® (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic inhibitor. 
0.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 


estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 


(O 1978 Dorsey Laboratories/Division of Sandoz, Inc. 
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“The sounding of the uterus 
prior to the insertion of an IUD 


is an integral part of the 


insertion procedure that should 
not be neglected....the size of 


the uterus is an important 


factor in the level of efficacy the 
patient may expect to experi- 


ence with an IUD” 


Gibor, Y.; Deysach, L., and Nissen, C. H.: J. Repred. 


Med. 11:205-208 (November) 1973. 


Mari-7 


(disposable intrauterine sound) 


It sounds right. 


B flexibility for easeof insertion 
B narrow diameter for patient 


comfort 
small 3-mm. diameter 


facilitates sounding, even in 


nulliparas 
B sensitivity to touch 


hold the Mark-7 gently be- 
tween thumb and forefinger 
during the sounding procedure 


B clear and accurate reading 
for patient screening and for 


recording in chart 
after insertion of sound to 


fundus, if not already there, 
push slide to the cervix; lift 
proximal end of slide to lock it 
in place on the sound; remove 
the sound and accurately read 
depth at pointer in window 


of slide 


B simple determination of 
uterine depth and position 
cervical stop allows parallel 
setting of the Cu-/ inserter for 
accurate fundal placement 


m convenient sterile packaging 


see the directions for use 


included with each single-use 
unit and package —the Mark-/ - 


is available in 12s and 30s 


p 
Searle Laboratories 
SEARLE Division of G D. Searle & Co 


Box 5110, Chicago. Illinois 60680 
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Cu-7* intrauterine copper contraceptive 
Description 
The plastic component of the Cu-7 is composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added to render ıt 
radiopaque Its shape approximates the number 7 It is substantially 
smaller than previously available intrauterine devices; the vertical 
dimension measures 36 mm, and the horizontal, 26 mm 
Coiled around the vertical limb is a pure, virgin electrolytic copper wire 
providing 200mm’ of exposed copper surfoce area A polypropylene 
retrieval thread is fastened to the free end of the vertical limb of the Cu-7 
The Cu-7 is supplied with a simple tubular polypropylene inserter All 
components are sterile 


Mode of Action 
Available data indicate thot the contraceptive effectiveness of the Cu-7 
is enhanced by a minute quantity of copper released continuously from 
the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contro- 
ceptive effect of an |UD has not been conclusively demonstrated. Various 
hypotheses have been advanced, the most common being thot copper 
placed in the uterus interferes with enzymatic or other processes that 
regulate blastocyst implantation 

Animal studies suggest that copper moy play an additional role by 
reduction of sperm transport within the uterine environment 


Indication and Usage 
The Cu is indicated for contraception 


Contraindications 

The Cu-7 should not be inserted when any of the foliowing conditions 
exist: pregnancy or suspicion of pregnancy; abnormalities of the uterus 
resulting in distortion of the uterine cavity, acute pelvic inflammatory 
disease or a history of repeated pelvic inflammatory cisease; postpartum 
endometritis or infected abortion in the past three months; known or 
suspected uterine or cervical disease such os hyperplasia or carcinoma 
including unresolved, abnormal "Pap" smear; vaginal bleeding of un- 
known etiology. untreated acute cervicitis until infection is controlled, 
diagnosed Wilsons disease, known or suspected allergy to copper 
previous ectopic pregnancy, and significant anemia 


Warnings 
| Pregnancy (a) Long-term effects The long-term effects on the off- 
spring of the presence of copper in the uterus when pregnancy occurs 
with the Cu-7 ore unknown 

(b) Sept: ction Reports have indicated an increased incidence of 
septic abortion associated in some instances with septicemia, septic 
shock and death in patients becoming pregnant with an IUD in place 
Mos? of these reports have been associated with the mid-trimester of 
pregnancy. In some cases, the initial symptoms have deen insidious and 
not easily recognized. If pregnancy should occur with a Cu in situ, the 
Cu-7 should be removed if the thread is visible or, if removal proves to be 
or would be difficult, interruption of the pregnancy should be considered 
and offered to the patient as an option, bearing in mind that the risks 
associated with an elective abortion increase with gestational age 

(c) Continuation of pregnancy. If the patient chooses to continue the 
pregnancy and the Cu-7 remains in situ, she must be warned of the 
increased risk of spontoneous abortion and the increased risk of sepsis, 
including death The patient must be closely observed and she must be 
advised to report immediately all abnormal symptoms, such as flu-like 
syndrome, fever, abdominal cramping ond pain, bieeding, or vaginal 
discharge, becouse generalized symptoms of septicemio may be 
insidious 


2 Ectonic pregnancy (0) A pregnancy which occurs with on IUD in situ 
i$ more likely to be ectopic than a pregnancy occurring without an IUD 
Therefore, patients who become pregnant while using o Cu-7 should be 
corefully evaluated for the possibility of an ectopic pregnancy 

(b) Special attention should be directed to patients with delayed 
menses. slight metrorrhogia and/or unilateral pelvic pain, and to those 
patients who wish to interrupt a pregnancy occurring in the presence 
of o Cu-7 to determine whether ectopic pregnancy has occurred 


3 Pelvic infection An increased risk of pelvic inflammatory disease 
associated with the use of IUDs has been reported. While unconfirmed 
this risk appears to be greatest for young women who ore nulliparous 
and/or who have a multiplicity of sexual partners. Solpingitis can result 
in tubal damage and occlusion, thereby threatening future fertility 
Therefore. ıt ıs recommended that patients be tought to look for 
symptoms of pelvic inflammatory disease The decision to use on IUD 
in 0 particular case must be made by the physicion and patient with the 
consideration of o possible deleterious effect on future fertility 

Pelvic infection may occur with a Cu-7 in situ and at times result in 
the development of tubo-ovorion abscesses or general peritonitis The 
symptoms of pelvic infection include new development of menstrual 
disorders (prolonged or heavy bleeding). abnormal voginol discharge 
abdominol or pelvic pain, dyspareunia, fever The symptoms are es- 
pecially significant if they occur following the first two or three cycles 
after insertion Appropriote aerobic ond onoerobic bacteriologic studies 
should be done and antibiotic therapy initiated promptly If the infection 
does not show morked clinico! improvement within 24 to 48 hours, the 
Cu should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests 


4 Embedment Partial penetration or lodging of the Cu-7 in the en- 
dometrium of myometrium can result in o difficult removal This may 
occur more frequently in smaller uter! (See removal instructions ) 


5. Perforation Partiol or total perforation of the uterine wall or cervix 
moy occur with the use of the Cu-7, usually during insertions into 
potients sooner than two months after abortion or delivery or in uterine 
covities too small for the Cu-7 The possibility cf perforation must be 
kept in mind during insertion and at the time of any subsequent exomina- 
non If perforation occurs, laparotomy or laparoscopy should be per- 
formed as soon as medically feasible and the Cu-7 removed. Abdomino! 
adhesions, intestinal penetration. intestinal obstruction, and local 
inflammatory reaction with abscess formation ond erosion of adjacent 
viscero may result if the Cu-7 is left in the peritoneal covity 


6 Medico! diathermy The use of medical diathermy (short-wove and 
microwave) in a patient with a metal-containing IUD may couse heot 
injury’ to the surrounding tissue Therefore medical diathermy to the 
abdominal and sacral areas should not be used on potients using o Cu-7 


7 Effects of copper Additional amounts of copper ovoiloble to the body 
from the m 7 may precipitate symptoms in women with undiagnosed 
Wilsons disease The incidence of Wilsons disease is | in 200.000 


Precautions 

| Patient counseling Prior to the insertion the physician. nurse. or other 
trained health professional must provide the patient with the Patient 
Brochure. The potient should be given the opportunity to read the 
brochure and discuss fully any questions she may have concerning the 
Cu-7 as well as other methods of contraception 


2 Patient evaluation and clinical considerations (0) A complere medica! 


history should be obtained to determine conditions that might influence 
the selection of an IUD A physical examination should include o pelvic 
examination, “Pap” smear, gonorrhea culture and, if indicated, appropri 
ate tests for other forms of venereal diseose The physician should 
determine thot the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to 
determine the degree of patency of the endocervical canal and the 
internal os, and the direction and depth of tne uterine cavity. Exercise 
care to avoid perforation with the sound DO NOT USE THE Cu-7 
INSERTION INSTRUMENT AS A SOUND in occasional cases. severe 
cervical stenosis may be encountered Do not use excessive force to 
overcome this resistance 

(c) The uterus usually sounds to a depth of 6 to8cm Insertion of a Cu-7 
into a uterine cavity measuring less than 65 cm by sounding moy in- 
crease the incidence of pain, bleeding. partial or complete expulsion 
perforation. and possibly pregnancy 

(d) To reduce the possibility of insertion in the presence of an existing 


undetermined pregnancy, the optimal time for insertion is the latter pai 
of the menstrual flow or one or two doys thereafter The Cu-7 shoulg nc 
be inserted post portum or post abortion until involution of the uteru 
is complete. The incidence of perforation ond expulsion is greoter 
involution is not complete 

It is, however, necessary to place the Cu-7 as high os possible with 
the uterine cavity to help avoid partial or complete expulsion thot coul 
result in pregnancy 

Since the Cu-7 represents a different design in intrauterine contrace; 
tion. physicians ore cautioned that it is imperative for them to becom 
thoroughly familiar with the instructions for use before attemptin 
plocement of the Cu-7 

(e) IUDs should be used with caution in those patients who have a 
anemia or a history of menorrhagia or hypermenorrhea. Patien’ 
experiencing menorrhagia and/or metrorrhagia following IUD insertic 
moy be at risk for the development of hypochromic microcytic onemu 
Also, IUDs should be used with coution in patients receiving ant 
coagulants or having a coagulopathy 

(f) Syncope. bradycardia or other neurovasculor episodes may occi 
during insertion or removal of IUDs, especially in patients with 
previous disposition to these conditions 

(g) Patients with valvular or congenital heart disease ore more pror 
to develop subacute bacteria! endocarditis than patients who do ^ 
have valvulor or congenital heart disease. Use of on IUD in these potien 
may represent o potential source of septic emboli 

(h) Use of an IUD in those patients with ocute cervicitis should t 
postponed until proper treatment hos cleored up the infection 

(1) Since the Cu-7 moy be partially or completely expelled, potien 
should be reexamined ond evoluated shortly after the first postinsertic 
menses, but definitely within three months after insertion. Thereofti 
annual examination with oporopriate medical ond laboratory evaluatic 
should be carried out. The Cu-7 should be replaced every three year 

(1) The patient should be told that some bleeding or cramps may occi 
during the first few weeks after insertion, but if these symptoms contin. 
or ore severe she should report them to her physician. She should t 
instructed on how to check after each menstrual period to make certa 
thot the thread still protrudes from the cervix and coutioned thot the! 
ıs no contraceptive protection if the Cu-7 has been expelled. She shou! 
also be cautioned not to dislodge the Cu-7 by pulling on the thread If 
partial expulsion occurs, removal is indicated ond o new Cu-7 may t 
inserted. The patient should be told to return within three years ft 
removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop | 
women using a copper-containing IUD. If symptoms of such on allerg 
response occur, the patient should be instructed to tell the consultin 
physician that a copper-containing device is being used 

(I) The Cu-7 should be removed for the following medica! reason: 
menorrhog:o and/or metrorrhagio producing significant anemia: unco! 
trolled pelvic infection; intractable pain often aggravated by inte 
course, dyspareunia; pregnancy. if the thread is visible. endometri 
or cervical malignancy; uterine or cervical perforation, or any indicatic 
of partial expulsion 

m) If the retrieval thread cannot be visualized it moy hove retrocte 
into the uterus or have been broken off, or the Cu-7 may have bee 
expelled. Localization usually may be made by feeling with a probe 
not. x-ray or sonography can be used When the physician elects 1 
recover o Cu-7 with the thread not visible, the removal instructior 
should be considered 

(n) If any potient with a Cu-7 suddenly develops overt clinic: 
hepatitis or abnormal liver function tests, appropriate diagnostic pri 
cedures should be initiated 


Adverse Reactions 
Perforations of uterus and cervix have occurred. Perforation into th 
abdomen hos been followed by abdominal adhesions, intestinal pent 
tration, intestinal obstruction, local inflammatory reaction with absces 
formation and erosion of adjacent viscera. Pregnancy hos occurred wit 
the Cu-7 in situ and when the Cu-7 has been partially or complete! 
expelled 

The incidence of spontaneous abortion, when conception occurs wit 
intrauterine devices in situ, appears to be increased over that in unpre 
tected women Insertion cramping, usually of no more than o few second 
duration, moy occur, however, some women moy experience residuc 
cramping for several hours or even days. Intermenstrual sporting c 
bleeding or prolonged or increosed menstrual flow may occur 

Pelvic infection including salpingitis with tubal damage or oxclusio 
has been reported. This may result in future infertility. Complete o 
partial expulsion of the Cu-7 moy sometimes occur. particularly in thos: 
patients with uteri measuring less than 6.5 cm. by sounding Urticoric 
allergic skin reaction may occur. The following complaints hove ols 
been reported with IUDs although their relation to the Cu-7 hos not bee! 
established amenorrhea or delayed menses, bockoches, cervico 
erosion, cystic masses in the pelvis, vaginitis, leg poin or soreness 
weigh! loss or goin, nervousness, dysporeunig, cystitis, endometritis 
septic abortion, septicemio, leukorrhea, ectopic pregnancy, difficul 
removal, uterine embedment. anemia, pain, neurovascular episode 
including. bradycardia and syncope secondary to insertion, dys 
menorrheo. and fragmentation of the IUD 


Directions for Use 
The Cu-7 is to be ploced within the uterine cavity. See the Procedure fo 
Insertion for two insertion techniques 

The small diameter of the Cu-7 facilitates easy insertion in nulligrovid 
ous ond nulliparous, as well as porous women The optimal time o 
insertion is during the latter port of the menstrual flow or one or two doy: 
thereafter The cervical canal is relotively more patent ot this time, anc 
there is little chance that the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months 
There is no evidence that contraceptive efficacy decreases with time uy 
to three years of use, but until adequate dato indicating a longer effectivi 
life become ovailable, the Cu-7 must be removed within 34 months fron 
the dote of insertion and a new one inserted if desired If portio! ex 
pulsion occurs, removal is indicated, and o new Cu-7 may be inserted 
Removal of the Cu-7 may also be indicated in the event of heavy o 
persistent bleeding 

The physician should become thoroughly familiar with the instruction: 
for use before attempting insertion or removal of the Cu-7 


Clinical Studies 
Different event rotes have been reported with the use of differen 
intrauterine contraceptives. Inasmuch as these rates are usually derive: 
from separate studies conducted by different investigators in severo 
populotion groups, o comparison cannot be made with precision Even ir 
different studies with the same contraceptive. considerably differen 
rates ore likely to be obtained becouse of differing characteristics of thi 
study population Furthermore, event rates per unit of time tend to bx 
lower as clinical experience is expanded, possibly due to retention in the 
clinical study of those patients who accept the treatment regimen. no 
having discontinued due to adverse reactions or pregnoncy, so that thos: 
remaining in the study were those less susceptible In clinical trials o 
the Cu-7 conducted by Searle Laboratories, use effectiveness wa 
determined os follows for parous and nulliparous women, os tabulate: 
by the life table method. (Rotes ore expressed os cumulative event: 
per 100 women through 12, 24. and 36 months of use ) 

This experience encomposses 399.054 woman-months of use, in 
cluding 12 months for 11,852 women. 24 months for 8.309. ond 3X 
months for 3.885 








Pregnoncy t " 
Expulsion 5.7 8.0 
Medical removal 
Continvotion 





How Supplied 
Available in cartons of 6 and boxes of 30 ond 100 sterile units (Cu-7 with 
on inserter) ond sufficient patient leaflets and identification cards 





Please see complete product labeling for insertion and removal 
techniques 
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Effectiveness 

m approaches that of "the Pill" 
—more than 98-percent effec- 
tive in preventing intrauterine 


pregnancy! 


Preg nancy Rates (per 100 women per year of use) 





First Year Second Year Third Year 
p n p n p n 
1.9 1.6 1.4 1.3 0.9 1.6 
p-^parous n= nulliparous 
Economy 


m costs less, on the average, than any of these 
other methods?: 


Estimated Cost of Contraception 


for a Four-Week Period 
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Cu-7* "the Pill"* 


yw irt y foam/gelt$  condomti 
with jelly 
or creamtt 


Methods of Contraception 





single contraceptive combines 
all these advantages: 


Comfort 

m insertion and use well 
tolerated by nulliparas as well 
as multiparas 


m smallest inserter diameter ol 
all |UDs—only 3.07 mm. 








Convenience 
m most convenient of any method for the 
patient 

“Once inserted, the IUD continues to exert 
its contraceptive action without requiring 
sustained patient motivation: 
Note: The Cu-7 must be replaced every three 
years. 


Acceptance 

m low discontinuation rate due to expulsion, 
pain or bleeding, P.I.D. or perforation, even fc 
nulliparas* 





*Based on an average insertion cost of $50, including one postinsertion checkt 
and 36 months of use. Fees range from "cost" to $150. 

tBased on an assumed usage rate of three times per week. 

tBased on an average cost of 17€ per application of jelly or cream. Cost and 
fitting of diaphragm are additional. 

SBased on an average cost of 17€ per application of foam or gel. 

||Based on an average retail cost per condom of 32€. 

{Pill prices range from less than pharmacy cost to about $5.50 per cycle; fees 
for initial and subsequent exams are not included. 


References: 1. Rao, R. P., and Scommegna, A.: Intrauterine Contraception, 
Am. Fam. Physician 16:177-185 (November) 1977. 2. Data on file at Searle 
Laboratories. 


Please consult product information on preceding page. 


Searle Laboratories 
SEARLE Division of G.D. Searle & Co. 


Box 5110, Chicago, Illinois 60680 8l 


Visualization of 
mammalian ovulatia 
Copyright ©1971, 
by Cine-Science Co 
Japan. 





How much 
estrogen - 
does it really take 
to control 
nature? 





A lotless than everyone once thought. Just a few years ago, a 50-mcg dosage was 
considered low. Today, theres an effective combination oral contraceptive 
containing only 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 4076 reduction in the dose of estrogen, efficacy of Loestrin 1.5/: 
is considered comparable to that of combination oral contraceptives containing 
higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with Loestrin 1.5/30 than 
with combinations containing larger doses of estrogen. With continued use, 
however, the frequency decreases. 

And if youre concerned about your patients intake of estrogen over an 
extended period of time, Loestrin 1.5/30 contains only 30 mcg of ethinyl estradiol, 
so patient exposure to estrogen is minimized. 


LOSIRIN 15/30 


(1.5 mg norethindrone acetate and 
à mcg ethinyl estradiol tablets, USP) 


a 20-mcg alternative to 
higher estrogen 





PARKE DAVIS 


See next page for prescribing informati 





.J Brief Summary of Prescribing Information 
.. LOESTRIN* 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
— Special Notes on Administration and How Supplied. 
.. DESCRIPTION 
_ Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
_ INDICATION AND USAGE 
-.. Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women wao elect to 
J use oral contraceptives. 
_ Inclinical trials with Loestrin 1.5/30 involving 17,139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years. 
. Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
. positive association between the dose of estrogens in oral contraceptives and the risk of 
_ thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance. " 
CONTRAINDICATIONS 
1. Thrombophlebitis or thromboembolic disorders — 9 
2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 
ý 3. Cerebral vascular or coronary artery disease 
l 4. Known or suspected carcinoma of the breast 
be 5. Known or suspected estrogen-dependent neoplasia 
6. Undiagnosed abnormal genital bleeding 
». A 7.Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 
Cigarette smoking increases the risk of serious cardiovascular side effects from 
. oral contraceptive use. This risk increases with age and with heavy smoking (150r 
ue more cigarettes per day) and is quite marked in women over 35 years of age. 
| Women whouse oral contraceptives should be strongly advised not to smoke. 
d The use of oral contraceptives is associated with increased risk of severa! serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 
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| 1, Thromboembolic Disorders and Other Vascular Problems: An increased risk aif thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal «enous throm- 
—. boembolism and stroke, both hemorrhagic and thrombotic. 

_ Cerebrovascular disorders: In a collaborative study in women with and withou! predisposing 
. .. causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
"sz nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 

__. Myocardial infarction: An increased risk of myocardial infarction associated with oral 

- . contraceptives has been reported confirming a previously suspected association. These 

X studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 

a2 coronary artery disease, the higher the risk of developing myocardial infarction. regardless of 

. — whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
... found to be a clear additional risk factor. 

—. . Mhasbeen estimated that users who do not smoke (smoking is considered amajor predis- 
-d posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 


E ay infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke, but 
. about a tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 


tee of smoking is also an important factor. 
= Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 

- boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
-oral contraceptives; however, the quantity of estrogen may not be the sole facter involved 

. Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
4 tory system is concentrated in older women, in those with a long duration of use, and in ciga- 

— rette smokers. 

— Astudy of available data from a variety of sources concluded that the mortality associated 

. With all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

S . The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 

- increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history-of preeclamptic 
zs toxemia, and especially by cigarette smoking. 

— The physician and the patient should be alert to the earliest manifestations of thromboem- 

- bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 

. discontinued immediately 

- . Afourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
Y reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 

~ immobilization. 

— — 2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrambosis, have 

Ale been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
— isunexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis or 

_ diplopia; papilledema; or retinal vascular lesions. 

- . 8. Carcinoma: Long-term continuous administration of estrogen in certain animal species 

: —— increases the frequency of carcinoma of the breast, cervix, vagina, and liver 

; . Inhumans, an increased risk of endometrial carcinoma associated with the prolonged use of 















» exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 


- — Studies found no evidence of increase in breast cancer in women taking ctal contraceptives; 
— however, an excess risk in users with documented benign breast disease was reported. 
. There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
.... ceptives. Close clinical surveillance of users is, nevertheless. essential. In cases of un- 

f > diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
— should be taken to rule out malignancy. Women with a strong family history of breast cancer, or 
p who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 

with particular care. 
—— . 4, Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
- contraceptives. Because hepatic adenomas may rupture and may cause death through 
_ intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock. 
; A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
- *ceptives, The relationship of these drugs to this type of malignancy is not known at this time. 
— 5, Usage in or Immediately Preceding Pregnancy: Birth Defects in Offspring, and Malignancy in 
x remak Offspring: During early pregnancy, female sex hormones may seriously damage the 
- offspring. 
p An increased risk of congenital anomalies, including heart defects and limb defects, nas 
; —. beenreported with the use of oral contraceptives in pregnancy. 
d There is some evidence that triploidy and possibly other types of polypicrdy are increased 
|. among abortuses from women who become pregnant soon after ceasing oral contraceptives. 
Pregnancy should be ruled out before continuing an oral contraceptive any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
| the possibility of pregnancy should be considered at the time of the first messed period, and oral 
4 contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
R firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
continuation of the pregnancy should be discussed. 


e -tion or progestogen-only oral contraceptives. 
4 
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Women who discontinue oral contraceptives with the intent of becoming pregnant shqylt 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladd: 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has b 
observed in a significant percentage of patients, prediabetic and diabetic patients should t 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
also strongly correlated with development of hypertension. Women who previously have ha 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracept 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequen! 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfuncti 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequ 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young womer 
without regular cycles should be advised that they may have a tendency to remain anovula 
or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracer 
failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a smal 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mot 
receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include spec 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination, 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the dru 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, i 
only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 

6. Steroid hormones may be poorly metabolized and should be administered with cautio! 
patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant specim 
are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, ' 
IX. and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregab 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone tes 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding F 
been associated with concomitant use of rifampin and an association has been suggested 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 

ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. 

Thrombophlebitis. Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; 
Cerebral hemorrhage; Hypertension; Gallbladder disease; Benign hepatomas; Congenital 
anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombo: 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contracep 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first cyc 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gast! 
testinal symptoms; breakthrough bleeding: spotting; change in menstrual flow; dysmenor 
rhea; amenorrhea during and after treatment: temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma; breast changes; change in weight; change in 
Cervical erosion and cervical secretion; possible diminution in lactation when given immec 
ately post partum: cholestatic jaundice; migraine; increase in size of uterine leiomyomata, 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis: 
change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neithe 
confirmed nor refuted. 

Premenstrual-like syndrome; cataracts; changes in libido; chorea; changes in appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum; hemorrhagic eruption: vaginitis, porphyria. 
Special Notes on Administration 
Loestrin 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradio! tablets, 
USP) — Menstruation usually begins two or three days. but may begin as late as the fourth c 
fifth day, after discontinuing medication 

Loestrin 1.5/30 — Menstruation usually begins two or three days, but may begin as lat 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started. 
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‘Nonspecific’ vaginitis 
... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 


... Offten chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the & 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 
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The ten-year cumulative author and 
subject index to volumes*'100-129 
(1968-1977) of thé AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 


The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


. Now these influential papers, muU 
appearing between 1968-1977, have th ae 
been cross-referenced to include | 
over 23,100 subject entries. Each eM 
entry lists the complete article title, COITU 
author(s), volume, page, and year of Bale 
publication. 
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The author index lists more than 13,856 contributors from this period, 
along with respective article title, author-*o-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 
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of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
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ATROPHIC 
VACGINITIS. 


Many women think it's inevitable, a part of old age. Other women find 
it too embarrassing to discuss, enduring their symptoms in silence. 

In either case, they may not know that something can be done to alleviate the 
itching, irritation, and dryness. 

Almost invariably, the discomfort due to shrinking and thinning of the 
vaginal mucosa can be relieved. Tactful questioning, and a pelvic 
examination, can confirm the need for estrogen replacement therapy, when 
no contraindications exist. 


The topical application of PREMARIN Vaginal Cream: 
m relieves irritating symptoms of vaginal atrophy 
m helps resolve atrophic lesions 
m alleviates associated symptoms of frequency, incontinence, dysuria, 
and predisposition to infection when due to estrogen deficiency 
In addition, PREMARIN Vaginal Cream: 
m offers economical therapy, dose for dose 
m may improve retention, absorption, and patient acceptance with its 
nonliquefying base 





PREMARIN 
(CONJUGATED ESTROGENS,U.S.P) 


VAGINAL CREAM 


(0.625 mg COMIGATED ESTROGENS, U.S.P/g) 


relief she 
can feel 

in a matter 
of days 


(See following page for prescribing information.) 












ET LAS EET NE US ND 0-5 
See PRES CRIB 3ING INFORMATION aua Se $ * a 
AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PF REMARIN® Vaginal Cream (Conjugated Estrogens, U.S.P.) 
ina nonliquefying base 
: . 
Ef et ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
. |. ENDOMETRIAL CARCINOMA. 
. Three independent case control studies have reported an increased risk of.en- 
14. dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
. more than one year.'? The risk was independent of the other known risk factors for en- 
' dometrial cancer. These studies are further supported by the finding that incidence 
y vd rates of endometrial cancer have increased sharply since 1969 in eight different areas 
H of the United States with population-based cancer reporting systems, an increase 
4$ which may be related to the rapidly expanding use of estrogens during the last decade.* 
The three case control studies reported that the risk of endometrial cancer in estrogen 
3 - users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend 
T on both duration of treatment’ and on estrogen dose. In view of these findings, when 
f “estrogens are used for the treatment of menopausal symptoms, the lowest dose that 
"will contro! symptoms should be utilize and medication should be discontinued as 
ae soon as possible. When prolonged treatment is medically indicated, the patient should 
_ be reassessed on at least a semiannual! basis to determine the need for continued 
therapy. Although the evidence must be considered preliminary, one study suggests 
-that cyclic administration of low doses of estrogen may carry less risk than continuous 
| administration;? it therefore appears prudent to utilize such a regimen. Close clinical 
ES Cif cin of all women taking estrogens is important. In all cases of undiagnosed 
-| pers istent or recurring abnormal vaginal bleeding, adequate diagnostic measures 
should be undertaken to rule out malignancy. There is no evidence at present that 
Bats" estrogens are more or less hazardous than "synthetic" estrogens at 
|| equiestrogenic doses. 
b . ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. | 
x /. The use of female sex hormones, both estrogens and progestogens, during early 
| pregnancy may seriously damage the offspring. It has been shown that females ex- 
-| posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
- |. developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
.| rare.55 This risk has been estimated as not greater than 4 per 1000 exposures.’ Further- 
| | | mo re, a high percentage of such exposed women (from 30 to 90 percent) have been 
| | Although these changes are histologically benign, it is not known whether they are pre- 
. Cursors of malignancy. Although similar data are not available with the use of other 
3: 
es suggest an association between intrauterine exposure to female sex hormones 
f and congenital anomalies, including congenital heart defects and limb reduction 
if tion defects in infants exposed in utero to sex hormones (oral contraceptives, hormone 
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~ found to have vaginal adenosis,*'? epithelial changes of the vagina and cervix 
| estrogens, it cannot be presumed they would not induce similar changes. Several re- 
| r; ,  defects.'?-'* One case control study'* estimated a 4.7-fold increased risk of limb reduc- 


- withdrawal tests for pregnancy. or attempted treatment for threatened abortion). Some 
T. of these exposures were very short and involved only a few days of treatment. The data 
| suggest that the risk of limb reduction defects in exposed fetuses is somewhat less 
| than 1 per 1000. In the past, female sex hormones have been used during pregnancy in 

|: an attempt to treat threatened or habitual abortion. There is considerable evidence that 
| estrogens are ineffective for these indications, and there is no evidence from well con- 
| trolled studies that progestogens are effective for these uses. If PREMARIN Vaginal 
if- Cream is used during pregnancy, or if the patient becomes pregnant while taking this 
| drug, she should be apprised of the potential risks to the fetus, and the advisability of 
p pregnancy continuation. 


: ESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P, in a nonlique- 
| ^y Ig base containing cetyl esters wax, cetyl alcohol, white wax, glyceryl monostearate, 
propylene glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil. 

P REMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained exclusively 
- from natural sources, occurring as the sodium salts of water-soluble estrogen sulfates 
blended to represent the average composition of material derived from pregnant mares 
a rine. It contains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 
~ 17a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 

En DICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
eatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT 
Bt EN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE 
WAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 

c ONTRAINDICATIONS: Estrogens should not be used in women with any of the following 
conditions: 1. Known or suspected cancer of the breast except in appropriately selected pa 
E being treated for metastatic disease. 2. Known or suspected estrogen-dependent 
neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnor 
(T lal genital bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past 
history of thrombophlebitis, thrombosis, or thromboembolic disorders associated with pre- 
E ous estrogen use (except when used in treatment of breast malignancy). PREMARIN 
_ Vaginal Cream should not be used in patients hypersensitive to its ingredients. 

_ WARNINGS: At the present time there is no satisfactory evidence that estrogens given te 
T pae menopausal women increase the risk of cancer of the breast,” although a recent study 
S raised this possibility.'^ There is a need for caution in prescribing estrogens for women 
^ with a strong family history of breast cancer or who have breast nodules, fibrocystic disease. 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk oí 
- surgically confirmed gallbladder disease in women receiving postmenopausal estrogens. '"- 
—. Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
E sed to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
gown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
Cancer and women for postpartum breast engorgement.'?-2? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke: 

nd myocardial infarction.?339 Cases of retinal thrombosis, mesenteric thrombosis, and op- 

c neuritis have been reported in oral contraceptive users.? 3? An increased risk of post- 
E- thromboembolic complications has also been reported in users of oral contracep- 

"tives.333* |f feasible, estrogen should be discontinued at least 4 weeks before surgery of the 
| type associated with an increased risk of thromboembolism, or during periods of prolongec 
| immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
vj romboembolic disorders, or in persons with a history of such disorders in association with 
geestrogen use. They should be used with caution in patients with cerebral vascular or coro- 
 nary artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those 
used to treat cancer of the prostate and breast, have been shown® to increase the risk o! 
- nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. When doses o! 
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considered a clear risk. 

Benign hepatic adenomas should be considered i in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
been reported in women taking estrogen-containing oral contraceptives. Increased blood 
pressure may occur with use of estrogens in the menopause? and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in pa- 
tients on estrogen-containing oral contraceptives. For this reason, diabetic patients should 
be carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year without another 
physical examination being performed. Conditions influenced by fluid retention such as 
asthma, epilepsy migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.?** Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with ee aati es or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; in- 

creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, includ- 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys- 
menorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; increase 
in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal cur- 
vature; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
females. 

DOSAGE AND ADMINISTRATION Given cyclically for short-term use only: For Meatment of 
atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will contrcl symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inter- 
vals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of 
the condition. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial 

cancer and appropriate diagnostic measures should be taken to rule out malignancy in the 
event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream— 
Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also contains cetyl esters wax, 
cetyl alcohol, white wax, glycery! monostearate, propylene glycol monostearate, methyl 
stearate, phenylethy! alcohol, sodium lauryl sulfate, glycerin, and mineral oil.) è 

Combination package: Each contains Net Wt. 1 oz (42.5 g) tube with one calibrated 
plastic applicator. 

Also Available —Refill package: Each contains Net Wt. 172oz (425 g) tube. 

PHYSICIAN REFERENCES: 1. Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 197 5. 2. Smith, 
D.C., et al: N. Engl. J. Med. 2931164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S. et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
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ANUSOL-HC* SUPPOSITORIES 
Rectal Suppositories with Hydrocortisone 
Acetate 


ANUSOL-HC* CREAM 
Rectal Cream with Hydrocortisone Acetate 


CAUTION: Federal law prohibits 
dispensing without prescription. 


Description: Each Anusol-HC Suppository 
contains hydrocortisone acetate, 10.0 mg; 
bismuth subgallate, 2.2596; bismuth resorcin 
compound, 1.75%; benzyl benzoate, 1.276; 
Peruvian balsam, 1.8%; zinc oxide, 11.0%; 
also contains the following inactive ingre- 
dients: bismuth subiodide, calcium 
phosphate, and coloring in a bland, 
hydrogenated vegetable oil base. 

Each gram of Anusol-HC Cream 
contains hydrocortisone acetate, 5.0 mg; 
bismuth subgallate, 22.5 mg; bismuth 
resorcin compound, 17.5 mg; benzyl 
benzoate, 12.0 mg; Peruvian balsam, 

18.0 mg; zinc oxide, 110.0 mg; also con- 
tains the following inactive ingredients: 
propylene glycol, bismuth subiodide, 
propylparaben, methylparaben, polysorbate 
60 and sorbitan monostearate in a water- 
miscible base of mineral oil and glyceryl 
monostearate. Nonstaining. 


Indications: Anusol-HC is adjunctive therapy 
for the symptomatic relief of pain and dis- 
comfort in: external and internal hemor- 
rhoids, proctitis, papillitis, cryptitis, anal 
fissures, incomplete fistulas, and relief of 
local pain following anorectal surgery. 
Anusol-HC is especially indicated when 
inflammation is present. When acute 
symptoms subside, most patients can 
be maintained on regular Anusol® 
Suppositories or Ointment. 


Contraindications: History of sensitivity to 
any component. Topical corticosteroids 
should not be employed in tuberculous, 
fungal and most viral lesions of the skin 
(including herpes, vaccinia, and varicella) 


Warnings: The safe use of topical steroids 
during pregnancy has not been fully estab- 
lished. Therefore, during pregnancy they 
should not be used unnecessarily on 
extensive areas, in large amounts or for 
prolonged periods of time. 


Precautions: Symptomatic relief should not 
delay definitive diagnoses or treatment. 
When there is bacterial skin infection, topical 
corticosteroids should be used only with 
appropriate concomitant antimicrobial 
therapy. Prolonged or excessive use of 
corticosteroids might produce systemic 
effects. 


Dosage and Administration: Anusol-HC 
Suppositories: Remove foil wrapper and 
insert suppository into the anus. One sup- 
pository in the morning and at bedtime, for 
3 to 6 days or until inflammation subsides. 
Then maintain patient comfort with regular 
Anusol. 

Anusol-HC Cream: Adults— After gentle 
bathing and drying of the area, remove tube 
cap and apply to the exterior surface and 
gently rub in. For internal use, attach the 
plastic applicator and insert into the anus 
by applying gentle continuous pressure. 
Then squeeze the tube to deliver medication 
Cream should be applied 3 or 4 times a day 
for 3 to 6 days until inflammation subsides. 
Then maintain patient comfort with regular 
Anusol Suppositories or Ointment. 
Supplied: Suppositories — boxes of 12 
(N 0047-0089-12); in silver foil strips with 
Anusol-HC W/C printed in black. 


Cream — one-ounce tube (N 004 7-0090-01) 


with plastic applicator; detachable label. 


STORE BETWEEN 59? and 86?F (159? 
and 30? C). 


Full information is available on request. 
AN-GP-81 


Warner/ Chilcott 


Division, 
Warner-Lambert Company, 


Morris Plains, New Jersey 07950 
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A comfortable seat 
for your hemorrhoid patients... 
Prescribe 


Anusol-HC 


suppositories and cream with 
hydrocortisone acetate —R, only 


The professional source of comfort 
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When she needs se» ea as ron 

replacement therapy for 

: hypochromic anemia of 

iron replacement resons vecause 5 

provides the three advan- 

tages you want in oral iron therapy: excellent tolerance * proven effectiveness 
* economy. 

.  Fergon encourages a rapid hemoglobin response and it is well tolerated and 
non-constipating in the great majority of patients. It is soluble throughout the en- 
tire pH range of the g.i. tract and is available for absorption at the upper in- 
testinal site of maximum absorption. 

Each tablet contains 320 mg (5 grains) ferrous gluconate equal to approximately 36 mg ferrous iron. Dosage: 
Adults, one or two tablets three times daily; Children, 6-12 years, one tablet one to three times daily, as directed 


by the physician. Supplied: Bottles of 400 and 1000. Each capsule contains 435 mg ferrous gluconate equal to 
e approximately 50 mg ferrous iron. Dosage: Adults, one daily or as directed; Children, as directed. Supplied: 


Bottles of 30. Tablets 
-BREON | BREON LABORATORIES INC. Capsules 


90 Park Avenue, New York, N.Y. 10016 
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CLINICAL OPINION 


This section reports opinion on the handling of clinical situations, 1.e., the clinical 
diagnosis and management of certain disease entities. Papers should range from 


eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the author’s management, with not more than sixteen references. Mail to 
Frederick P. Zuspan, M.D., Editor. 





Problems encountered in the treatment of 
pregnancy-induced hypertension 


A point of view 


FREDERICK P. ZUSPAN, M.D. 
Columbus, Ohio 


This point of view encountered in the treatment of pregnancy-induced hypertension 
enumerates the most common problems encountered when treating the disease. These 
problems include: terminology, etiology and pathogenesis, known facts, failure to identify 
the patient, loss of life for mother and baby, complications, recognition of early disease, and 
treatment not uniform or individualized. The severe forms of the disease are preventable 
and should never occur, but once present they should yield a zero maternal mortality rate 
and a fetal salvage of greater than 90 per cent. Proper therapy of severe disease is 
primarily the use of pharmacologic doses of magnesium sulfate given intravenously and the 
prevention of a cerebral vascular accident in the mother. Induction of labor and removal of 
the products of conception will cure the disease. (AM. J. OBSTET. GYNECOL. 131: 591, 
1978.) 


From The Department of Obstetrics and Gynecology, The THE TERMINOLOGY OF pregnancy-induced hyper- 


Ohio State University. tension, acute hypertension in pregnancy, toxernia of 
Presented in part at The International Congress of 


Obstetrics and Gynecology, University of Barcelona pregnancy, or pre-eclampsia all mean essentially the 
Barcelona, Spain, June 1976. and the Eighth World same disease entity and these terms can be used inter- 
Congress of Obstetrics and Gynecology, Mexico City, changeably. Acute pregnancy-induced hypertension is 
Merton, utate defined as the insidious development of a condition in 
Weider eri las cod oda d ies pregnancy with acute hypertension after the twenty- 
Ohio State University 410 W. Tenth Ave.. Columbus fourth week of gestation that is associated with edema 


Ohio 43210. and usually protsinuria. The spectrum of this condi- 
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Fig. 1. Pathophysiology scheme indicating in loop 1 normal 
pregnancy homeostasis which progresses to pre-eclampsia 
and eventually eclampsia. 
















E tion ranges from mild to the most severe forms. When 
a seizure develops, it is then called eclampsia. The 
$ more severe the disease, the worse the prognosis for 
: both mother and fetus. 

f The point of view enumerated in this paper will in- 
ae clude the most common problems encountered in the 
h disease. When the problems are understood, corrective 
action can be taken to prevent the more serious com- 
plications seen in the disease. 


x Problem 1: Confusion in terminology 


The nomenclature used for acute hypertension in 
pregnancy, toxemia of pregnancy, or pre-eclampsia 
has been confusing, and most scholars feel that an 
exact diagnosis is often difficult to achieve. Caution 
should exist in making this diagnosis unless the patient 
is a primigravida, since pre-eclampsia is seldom a dis- 
Ju ease of the multipara. If the patient is seen for the first 
$ time in the last trimester of pregnancy, the following 
diagnostic considerations become apparent and only 
additional tests or time will differentiate the conditions 
9^. from one another, such as': (1) true pre-eclampsia 
| (glomeruloendotheliosis); (2) chronic hypertension; (3) 
; renal disease; (4) transient hypertension (that occur- 
E ring in labor or immediately post partum). 

A There can be different combinations of the above 
| conditions such as chronic hypertension and renal dis- 
ease, chronic hypertension and true pre-eclampsia, etc. 
These combinations were shown a number of years ago 
in a renal biopsy study at Chicago Lying-In Hospital, 
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where the term glomeruloendotheliosis was coined and 
thought to be a specific toxemic renal lesion. It is now 
known that this renal lesion can be associated with 
other conditions. Glomeruloendotheliosis is associated 
with pregnancy-induced hypertension but is not 
pathognomonic. The patients studied at Chicago 
Lying-In Hospital had a high incidence of chronic 
renal disease (15 per cent), an unexpected finding since 
this clinical diagnosis was only made 1 per cent of the 
time. Glomeruloendotheliosis was seen in 75 per cent 
of primigravid patients who had a clinical diagnosis of 
pre-eclampsia and in 25 per cent of patients who were 
multiparous patients diagnosed as, having chronic 
hypertension with superimposed pre-eclampsia. The 
lesion of glomeruloendotheliosis does not cause per- 
manent renal damage since it is reversible.” This means 
that consideration for the pregnancy is for immediate 
maternal and fetal welfare. We, as well as others, have 
shown that pre-eclampsia-eclampsia does not cause re- 
sidual hypertension or hypertension later in life? * 


Problem 2: Failure to establish basic etiology 
and understand pathogenesis 


The following chronologic sequence of events 
usually takes place when the disease develops: first, 
edema; second, an increase in blood pressure; third, 
the appearance of proteinuria. One characteristic of 
the disease is that when the blood pressure is taken by 
different observers and at different times, the values 
may be different. This characteristic underscores the 
changing vasospasm and altered cardiovascular reactiv- 
ity present in the disease. A frequent mistake made by 
observers is to disregard the highest blood pressure if a 
lower pressure is also observed. Since cardiovascular 
reactivity is altered and endogenous amines can cause 
an increase in pressure it is important to appreciate the 
higher pressure as it signals a future problem. 

Pregnancy is characterized by an achievement of 
homeostasis between the adrenal gland, placenta, and 
kidney which is disrupted in pregnancy-induced 
hypertension. What causes this disruption is unknown. 
The placenta produces increased amounts of proges- 
terone which contribute to minor sodium loss since 
progesterone is a known mild diuretic. Sodium loss re- 
sults in a contraction of the blood volume in the vascu- 
lar compartment, which later activates the stretch re- 
ceptors afferent arteriole and juxtaglomerular ap- 
paratus to produce renin. The renin activates alpha-2 
globulin in the blood, which is subsequently converted 
to angiotensin I and by another enzyme to angiotensin 
II. The angiotensin in turn acts on the adrenal gland to 
produce an increased amount of aldosterone as a com- 
pensatory mechanism. This increases the reabsorption 
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of sodium from the renal tubule and subsequently re- 
expands the water in the vascular compartment. As a 
result, the stimulus on the stretch receptors is de- 
creased, which decreases renin production. These are 
normal homeostatic mechanisms; however, in pre- 
eclampsia this homeostatic mechanism is disrupted 
which ultimately leads to a disturbed pathophysiology. 

The disturbed pathophysiology includes: (1) a dis- 
ease of the arterioles (hypertension, decreased uterine 
blood flow); (2) altered vascular reactivity (increased 
sensitivity)” 9; (3) compromised metabolic function (re- 
tention of sodium); (4) compromised renal function 
(decreased glomerular filtration rate); (5) alterations in 
vascular compartment (decrease); (6) alterations of the 
central nervous system (increased irritability); and (7) a 
catabolic disease (negative nitrogen balance). 

Fig. 1 represents the pathophysiology scheme of de- 
velopment in which normal pregnancy homeostasis is 
altered when pre-eclampsia develops.’ The increased 
steroid and binding hormones contribute to the 
sodium retention and weight gain seen in pregnancy. 
There is also an increased aldosterone secretion rate in 
normal pregnancy which is associated with an in- 
creased retention of fluid and sodium. The mildly ef- 
fected pregnant toxemic patient can easily handle an 
excess salt load. The beginning of pre-eclampsia, which 
may be enhanced by the aortic-renal compression, can 
often be predicted weeks ahead of overt clinical man- 
ifestations by use of the “roll test."5 Renin activation 
triggers events which, along with the sodium retention 
in vessel walls, contributes to the increased cardiovascu- 
lar reactivity. 

The pre-eclamptic patient is hyperresponsive to in- 
fusions of pressor substances such as epinephrine, 
norepinephrine, and angiotensin. It is possible that 
pressor substances may be endogenous in origin and 
may contribute to the hypertension in this altered vas- 
cular reactivity state. Relative uterine ischemia devel- 
ops, which may indicate a more fixed uterine-vascular 
bed, and explains to some degree the increased inci- 
dence that occurs in primigravida patients. The in- 
travascular fibrin deposition is insidious and may con- 
tribute to the development of the so-called “toxemic 
lesion,” in the kidney termed glomeruloendotheliosis. 
Glomeruloendotheliosis can explain the decrease in 
glomerular filtration rate and the increase in pro- 
teinuria. The decrease in vascular volume (hemocon- 
centration) can be documented by serial hematocrits in 
patients with severe disease. Severe pre-eclampsia is 
associated with an increased intracellular sodium and 
decreased intracellular potassium.’ The central ner- 
vous system is hyperactive and eventually may trigger a 
convulsion which then further worsens the prognosis 
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Fig. 2. Empty shield located at Chicago Lying-In Hospital des- 
ignated for person who discovers the etiology of eclampsia. 


for both mother and baby. One hundred twenty-five 
productive years of life exist in the pregnant patient, 
since the mother should live an additional 50 years and 
the fetus 75. The worldwide statistics on eclampsia in- 
dicate the fetal and perinatal loss of 30 to 35 per cent, 
coupled with the maternal mortality rate of 10 per 
cent, which makes it one of he most severe of all dis- 
eases encountered in medicine. 

The etiology of eclampsia is unknown and the empty 
shield on a portico at Chicago Lying-In Hospital con- 
tinues to remain empty until a person makes the dis- 
covery of that etiology’ (Fig. 2). 


Problem 3: Disregard of facts known 
about pregnancy-induced hypertension 


The following facts are known about pregnancy- 
induced hypertension but are often disregarded by the 
clinician: (1) a disease of the primigravida; (2) more 
prevalent as term approaches; (3) more common 
among the poor, especially those with suboptimal nu- 
trition; (4) disappears when the uterus is empty; (5) 
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predisposing factors include multiple pregnancy, 
hydatidiform mole, hydramnios, diabetes mellitus, and 
chronic hypertension; (6) increased prevalence in cer- 
tain areas of the world; (7) the renal lesion known as 
glomeruloendotheliosis disappears after pregnancy is 
completed and leaves no residual damage; (8) can 
cause morbidity and death inemother and fetus; (9) 
severe forms are preventable. 

The above facts constitute a profile on patients who 
may develop pregnancy-induced hypertension. If 
these facts are known, then spedific programs should 
be developed to alter the occurrence of the disease in a 
given patient. These patients should be seen more of- 
ten, especially after the twenty-fourth week of gesta- 
tion. It can be stated that all primigravida are poten- 
tially high-risk patients, since eight per cent of these 
patients develop pregnancy-induced hypertension. 


Problem 4: Failure to identify the patient that 
is prone to develop pregnancy-induced 
hypertension 


It is not uncommon that pregnant patients are seen 
at three- to four-week intervals at the time when 
pregnancy-induced hypertension is beginning to de- 
velop, around the twenty-fourth week of gestation. If a 
patient has a high-risk profile she should be seen at 
least every two weeks. The roll test* has been helpful in 
differentiating individuals that will not develop pre- 
eclampsia. Approximately 95 per cent of these patients 
who have a negative roll test will not develop pre- 
eclampsia, whereas somewhere between 60 to 80 per 
cent of patients who have a positive roll test will ulti- 
mately develop overt pre-eclampsia. I feel the roll test 
is more helpful and practical if the blood pressure 
reading, after a stable pressure is taken after resting on 
the side, is done immediately following rolling on the 
back, instead of the three- to five-minute reading later. 
A positive test is an increase of 20 mm. Hg diastolic 
pressure. It is my impression that this immediate re- 
sponse of the barrow receptors is more predictive of 
future outcome. It should be done on all primigravid 
patients on each visit, preferably no longer than two 
weeks apart, from 24 weeks of gestation until term. 


Problem 5: Loss of life for mother and baby 


The severe forms of pregnancy-induced hyperten- 
sion, known as eclampsia, carry with it a maternal 
mortality rate that in the world today ranges from 0 to 
13 per cent, depending upon the type of patient, the 
severity of the illness, the duration of the disease, and 
type of therapy used. When this is coupled with the 
fetal mortality rate in eclampsia, which ranges from 10 
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to 37 per cent, the cumulative mortality rate ranges 
from 0 to 50 per cent for mother and baby. There is 
nothing in medicine that is as profound. The lowest 
fetal mortality rate from patients who have eclampsia 
has been reported by Zuspan and Ward? and Pritchard 
and Stone." Both groups state that, if the fetus is alive 
when the patient is seen with eclampsia, with the use of 
their specific regimens a fetal salvage rate of 90 per 
cent and maternal mortality rate of 0 per cent can be 
expected. These are the best statistics that have been 
presented for a large series of eclamptic patients in the 
world literature and were published 13 years ago— 
they still stand as the guidepost for all eclamptic 
therapy. 

The tragedy of the above figures is underscored by 
the fact that all severe forms of pregnancy-induced 
hypertension should be preventable. I have never been 
convinced that the mild or moderate forms could be 
prevented, but I do know that the severe forms can be 
prevented with appropriate antenatal care and aggres- 
sive management. This statement can be substantiated 
by the experience of most maternal infant care projects 
in this country, especially the one at the Medical Col- 
lege of Georgia where the incidence of eclampsia 
before the project was 1 in 100 deliveries and now 
eclampsia is seldom seen in the project patient. 


Problem 6: Complications of pregnancy- 
induced hypertension are preventable 


None of the following complications should develop 
since the severe forms of the disease should be pre- 
ventable. The following are usually associated with the 
severe pregnancy-induced hypertension and constitute 
a partial list of complications and by no means are 
meant to be inclusive or ranked in a specific order but 
are identified only to underscore the fact that they 
occur and can create morbidity in both mother and 
fetus: 

Abruptio placentae. One of our previous reports 
underscored the fact that 25 per cent of patients who 
have abruptio placenta have pregnancy-induced hy- 
pertension which indicates a positive association. 

Alterations of clotting mechanisms. Twenty-three 
per cent of the cases we have observed of postpartum 
hypofibrinogemia" were associated with pregnancy- 
induced hypertension. 

Hemolysis and jaundice. This is not common but is 
seen in severe disease and is an ominous sign. Severe 
liver and renal involvement are part of the disease in 
these patients. 

Cerebral hemorrhage. This is one of the most 
dreaded complications since it is often associated with 
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maternal death and is the most common cause of ma- 
ternal death. Vigorous therapy in the control of blood 
pressure is necessary to prevent this complication. 

Pulmonary edema. This is a complication that is 
rarely seen and is easily treated unless the patient has 
underlying cardiac disease. 

Hepatocellular damage. This is frequently seen in 
severe disease and can be monitored by enzyme deter- 
minations. . l 

Renal lesions. Glomeruloendotheliosis, the term 
coined by the Chicago group, is a reversible lesion that 
leaves no residual damage. It was originally thought to 
be a specific lesion for toxemia of pregnancy but sub- 
sequently was found not to be true and can be associ- 
ated with other conditions of fibrin deposition. It is 
present in 75 per cent of patients who have a clinical 
diagnosis of pre-eclampsia and are primigravidas. The 
diagnosis can be made only by renal biopsy with the use 
of the electron microscope. A rule of thumb for clinical 
consideration is that, once 2+ proteinuria, is present, 
glomeruloendotheliosis is present and does not regress 
until pregnancy is terminated. 

Fetal complications. Prematurity is a frequent com- 
plication and severe disease often occurs at an earlier 
gestation. Interestingly enough, there is a less pro- 
portionate increase in respiratory distress syndrome in 
the offspring of the severe pre-eclamptic or eclamptic 
mother. Hence, pulmonary maturity may have oc- 
curred because of intrauterine stress. 

Intrauterine growth retardation. This is a finding 
not infrequently seen in patients who have severe pre- 
eclampsia or eclampsia of protracted origin. We have 
reported that the birth weight can be as much as two 
pounds less than that anticipated for comparable weeks 
of gestation, indicating fetal malnutrition which is sec- 
ondary to vasospasm and placental aging. 

Stillborn and intrapartum death. This is the most 
overt problem for the fetus and occurs in neglected 
cases of severe pre-eclampsia and eclampsia. A con- 
tributory factor to neonatal death is therapy for the 
sick patient. 

All of these problems can be prevented by under- 
standing the risk profile of the individual in preg- 
nancy-induced hypertension and seeing her at more 
frequent intervals. ' 


Problem 7: Failure to recognize early disease 


It is interesting to note that in the United States few 
individuals who are military dependents being cared 
for at military hospitals develop severe pre-eclampsia 
or eclampsia. The reason is very straightforward: They 
are followed at more frequent interval rates and hos- 
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pitalized early in the disease. Since hospitalization costs 
only a nominal amount, patients are hospitalized fre- 
quently with early disease and are kept in bed in the 
hospital under observation so that severe forms of 
pregnancy-induced hypertension do not develop. The 
greatest problem is the failure on the part of both the 
patient and physician to recognize the early changes of 


pregnancy-induced hypertension that take place in a 


systematic way. The first change ‘is the development of 
a positive roll test. This develops weeks before overt 
signs or symptoms are seen. The first clinical sign seen 
is usually edema, followed in sequence by hypertension 
and, then, proteinuria. The important issue for con- 
sideration is to underscore the fact that once hyperten- 
sion and proteinuria have developed, in all probability 
the disease has become fixed in the maternal. organism 
and cannot be reversed. Many times people are treated 
with diuretic medications as a form of procrastination, 
since they only lessen edema but do not prevent the 
development of overt pregnancy-induced hyperten- 
sion. The double-blind studies on diuretics that were 
done 10 to 15 years ago underscored the fact that they 
do not prevent pre-eclampsia.” Procrastination leads 
only to a failure to hospitalize early and establishes a 
vicious cycle that is difficult if not impossible to reverse. 


Problem 8: Treatment of severe pre-eclampsia— 
eclampsia not uniformed and individualized 


Therapy begins with the early identification of the 
high-risk patient who is seen with a specific profile. 
These individuals should be seen at more frequent 
intervals and at any sign of deviation from normal an- 
tepartum care should be hospitalized and evaluated. 
Failing this, or if the patient is seen in consultation for 
the first time and has severe pre-eclampsia or eclamp- 
sia, there are certain general principles of therapy that, 
if done, well alter in a more favorable way the outcome 
for both the mother and.the fetus. Toxemia is said to 
be a disease of theories, but I also contend that it is a 
disease of multiple inconsistent therapy regimens. My 
experience in reviewing the charts of the critically ill 
eclamptic patients points out the fact that the more 
junior the faculty and the less experienced the resident 
staff, coupled with the more ill patients, the more use 
of many multiple medications that do not necessarily 
benefit either mother or fetus. My interpretation .of 
this phenomenon is the fact that some of the therapy 
(drugs) that is given to help the mother are really for 
the psychotherapy of the health care team. The prob- 
lem that confronts the health care team in caring for 
the patient who has severe pregnancy-induced hyper- 
tension is that no matter what you choose it seems to be 
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wrong since all drugs cross the placenta and in some 
way affect the fetus. It is therefore necessary to chocse 
a therapy regimen that results in the greatest survival 
of the fetus and the least amount of problems for tae 
mother. Such a regimen exists, and a clinical study v as 
done in 1962 and published in 1964 in the treatmentof 
eclampsia with intravenous magnesium sulfate as me 
only therapeutic modality. Our regimen resulted ir a 
zero maternal mortality rate and a fetal salvage rate of 
90 per cent if the fetus was alive when the patient vas 
admitted to the hospital? At thastime, this was the bast 
fetal salvage rate in the world literature and still ho-ls 
today. This regimen consists essentially of the admiris- 
tration of intravenous magnesium sulfate as the orly 
therapeutic agent. Pritchard and Stone? used a simiar 
modality but used magnesium sulfate by the intramrs- 
cular route and confirmed this therapeutic efficacy for 
fetal salvage within one percentage point. These tvo 
reports represent the best treatment experience for 
fetal salvage yet published in literature. The gene al 
principles of therapy should be: (1) Once hospitalized 
no convulsions should occur. (2) Evaluate both motl=r 
and fetus and understand the disturbed pathophysiol- 
ogy. (3) Prevent hazards for mother (that is, strobe) 
and fetus (stillborn or neonatal death). (4) Chocse 
therapy that is beneficial for both mother and fetus a id 
one that is least harmful. (5) Prevent residual damage 
in mother and fetus. 

Specific therapeutic regimens should include mzz- 
nesium sulfate as the drug of choice to be admins- 
tered, preferably intravenously, by an infusion pura. 
` Constant physician surveillance, coupled with metica- 
lous nursing care, leads to improved results. 

1. Use antihypertensive therapy to prevent a cerebral 
vascular accident. Choose the antihypertensive drag 
which you know how to best use. In our experience, 
intravenous apresoline given by bolus injection ard 
then by an infusion pump from a plastic bag contrcls 
the blood pressure. It is administered if the diastolicis 
above 110 and the degree of therapeutic efficacy is zo 
not let the diastolic pressure fall below 90. 

.. 9. Do not use diuretics since they have no place in tie 
treatment of eclampsia or pre-eclampsia and should »e 
used only for heart failure. Do not use other drugs or 
establish a polydrug regimen that will affect the fetu. . 
‘3. A decision for delivery should be made as soon as 


practical after the patient is admitted to the hospitalif. 


she has eclampsia. Try to achieve a vaginal delivery 
even if the condition of the cervix is unfavorable as ce 
have found that there is no difference in the delivery, 
time depending upon whether the cervix is unfavcr- 
able or favorable. Delivery should be achieved as socn 
as practical after admittance to the hospital if the pa- 
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tient is beyond 34 weeks of gestation or if the lecithin/ 
sphingomyelin (L/S) ratio is greater than 3 to 1. 

4. Our recent experience indicates that if the fetus is 
less than 1,500 grams, a cesarean section will result in 
better fetal salvage. The neonate is presented to the 
neonatologist in better condition. Our salvage of these 
small babies by this mechanism has been 70 per cent, 
which is three times better than before. It is essential 
that the L/S be mature (3:1), and often it is necessary 
to enhance maturity by the use of intravenous corti- 
sone. Do not use major conduction anesthesia (spinal) 
as it decreases uterine blood flow further. We have 
been using pudental block, and if paracervical anal- 
gesia is used use one half of the customary dose with 


. caution. 


If a therapeutic agent is used, it is imperative for the 
physician to understand everything about the drug. 
General information on magnesium sulfate should in- 
clude the following: 

1. Consider magnesium sulfate a dangerous drug 
since it can, in toxic doses and if administered too 
rapidly, depress respiration and cause cardiac arrest. 

2. Consider magnesium’ sulfate as the least of the 
drug evils since all drugs affect the fetus but this drug 
affects the fetus least. 

3. Understand that magnesium sulfate is excreted 
principally by the kidneys and if urinary output is di- 
minished the dose cf magnesium sulfate should be de- 
creased. Conversely, if diuresis occurs, additional 
magnesium sulfate may be needed. 

4. If an overdose of magnesium sulfate occurs, this 
can be counteracted by calcium. Calcium gluconate or 
calcium chloride can be given in a gram dose intrave- 
nously to countereact such an unfortunate instance. 

5. Understand that magnesium sulfate depresses the 


activity at the myoneural junction and that its major 


therapeutic modality is to prevent a seizure. I have 
never seen a patient who has been adequately treated 
with magnesium sulfate have a seizure during the infu- 
sion of the intravenous drug. 

6. Magnesium sulfate's protective mechanism for the 
fetus may rest in its ability to increase uterine blood 
flow. This'has not been proved in the human being but 
is a postulate that I have made for a number of years as 
to one of its therapeutic benefits. 

7. Magnesium sulfate is not a hypotensive agent, 
therefore, there mav be a transient episode of lowering 
of the blood pressure during the first 30 to 45 minutes 
after the- drug is administered; but it should not be 
construed as a hypotensive agent. If a hypotensive 
agent is needed, choose apresoline or one you know. 
how to use well. 

The above general information pertains to mag- 
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nesium sulfate and more specific information about the 
drug and its administration follows: 

1. Give magnesium sulfate by intravenous means. It 
is necessary first to give a loading dose of 4 Gm. slowly 
over a period of 10 minutes, then 1 Gm. per hour can 
be administered. This is best done by àn infusion pump 
since this has a built-in safety factor. 

2. Magnesium sulfate should never be given by bolus 
injection since it may cause cardiac arrhythmias and 
arrest. 2 | 

3. Respirations should be monitored at periodic 
intervals during its administration and should always 
be greater than 12 per minute. | 

4. Reflexes should be checked on an hourly basis and 
should be present. If they are absent then the mag- 
nesium sulfate should be temporarily discontinued or 
the dosage decreased. 

5. Magnesium sulfate crosses the placenta and an 
equilibrium is achieved between mother and fetus. 

6. Magnesium sulfate will decrease the variability 
seen in electronic monitoring of the fetal heart rate and 
this should be recognized; but it is not an ominous sign 
but a sign of fetal medication. 

7. The urine output should continue to be at least 25 
c.c. per hour, and, if less, a mannitol test dose can be 
given to see whether or not there is profound oliguria 
associated with pregnancy-induced hypertension. 

.8. Magnesium sulfate may be. synergistic with 
muscle-relaxing drugs and if anesthesia with a skeletal 
muscle relaxant is used, this should be kept in mind. 
The patient given this therapy requires constant inten- 


Pregnancy-induced hypertension 597 


sive nursing care and almost constant physician obser- 
vation. If this can't be achieved, then referral to a more 
appropriate regional medical center is necessary. Dur- 
ing the past 15 years, the above regimen has been uti- 
lized to treat severe pre-eclamptic and eclamptic pa- 
tients and has resulted in a survival of more than 90 
per cent of the fetuses if they were alive when we first 
saw the patient. At least 95 eclamptic patients have 
been. treated during this time td confirm these results. 
Hundreds of other patients who have severe pre- 
eclampsia without cqnvulsions have also been treated, 
and the progriosis for mother and fetus is even better. 
No differentiation need be made in the treatment of 
the severe pre-eclamptic patient or the patient with ec- 
lampsia, as they both deserve equal attention. and 
specific therapeutic regimens. The cesarean section 
rate in this group of patients would be between 12 to 20 
per cent, which is 50 per cent higher than that in the 
general population. Once a decision is made for deliv- 
ery, the patient has appropriate electronic monitoring 
and oxytocin stimulation by an infusion pump. Do not 
be misled by the condition of the cervix, since this is the 
only condition I know in which there is no difference in 
the ability to achieve a vaginal delivery regardless of 
whether the cervix is favorable or unfavorable.’ When 
membranes are ruptured, internal monitoring is done. 
You should expect to achieve delivery within 12 hours 
with such a regimen. If progress is not satisfactory, 
then it is appropriate that the patient be delivered by 
cesarean section with the use of general anesthesia, 
since conduction anesthesia is contraindicated. 
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The emotional and psychosexual aspects of hysterectomy 


DON SLOAN, M.D., F.A.C.O.G: 
.. New York, New York - . 


The emotional sequelae of hysterectomy have lend Leen suggested ; as'a concern oi the ' 
gynecologist. A review of the literature reveals that tl ere are surely concrete changes in the 
functioning, attitudes, and behavior of patients who Undergo this procedure. Since the 
gynecologist acts as the "uteris remover,” it is our soecialty that should be dealing with 
these women patients to carry them.through the possible effects of such surgery. In 
addition, it would be wise for all of us to examine ou own indications for this procedure in 
order to be confident when faced with criticisms that our specialty considers the uterus less 
valuable than other organs, rendering it more vulnerable to the unthinking surgeon. (AM. J. 


- OBSTET. GYNECOL. 131: 598, 1978.) 


I WOULD LIKE TO BEGIN this presentation with .. 


. case—one that perhaps will be familar tọ many of th- 


readers as it represents à prototype of many tha- 
gynecologists have heard throughout their careers ir 
clinical medicine. Make the scene, if you will, that of ~ 


patient in the doctor's office, the age of the patier.- 
being the late 30's to early 40's, a parent of a family o^ 


four healthy children, who presents with some vagu 
signs and symptoms—some backache, lower back pair. 
in type, urgency on occasion, and some nocturnal fre- 
quency, becoming increasingly notable, and added te 
some constipation—a favorite American complaint 
With the physical examination being relatively norma. 
to gross inspection and palpation, surgery is advised b- 


the physician as a likely cure for the patient's com. 


plaints. The doctor could even outline some indication. 
that this might be an opportune time for such orgar. 
removal. The age is just right and the patient is $eem- 
ingly in good health. This operation would end th. 
drudgery of secretions, avoid possible i increase in th: 
very symptoms of the complaints, and eliminate th: 
potential for both the onset of benign growth, whic 
would increase symptoms, and of course eliminate thr 
` possibility of formation of a malignant growth, an oc 


currence that will befall an increasing number o^ 


people as they approach the octogenarian age group— 
upward of 20 and 30 per cent of all such people will fa- 
into that category if they live long enough. At this ag 
fear of prognano would end very easily without th- 


From the Department of Obstetrics and COPAGORUEY New 
York Medical College. 


Reprint requests: Dr. Don Sloan; Director, Sex Therapy 
Center, Depariment of Obstetrics and Gynecology, New 

York Medical College, 10 E. 88th St., New York, New 

York 10028. 


. 598 


added morbidity due to surgery, and as for the surgery 
itself the abdominal route is not needed. The hopefully 
simpler nonscarring removal "from below" could be 
performed. Later on, if the organ became too big, 
removal would likely have to be done from "above." So, 
convinced that the surgeon was making good sense, the 
gentlemen patient agreed to have his urologist 
schedule him for transurethral resection of the pros- 
tate and vasoligation: 

I have used this opening case history, of course, to 
trick you. It is convenient that I am an obstetrician- 
gynecologist writing for obstetricians-gynecologists be- 
cause we ‘have’ shared so miany aspects of medical 
maturing that we understand each other very well. 
Likewise, itis not my purpose to castigate either myself 
or my gynecologic colleagues but simply to bring to 
light and reinforce many areas of thinking of which we 
are already so aware—that is, the association that exists - 
on many levels between the impact of uterine removal 
and its emotional sequelae, no matter how subtle they 
may be. There probably has never been a case of a male 
patient permitting the elective or quasielective removal 
of the prostate for whatever reason. All of us who 


| practice clinical gynecology have set up for ourselves a 


set of working values and indications that we feel or are 
convinced are in the patients' best interests. I respect 
them all. The purpose of the case history was to lead ` 
into the suggestion that we might best develop an 
added respect for the uterus so as to avoid any just 
criticism for unwarranted removal and, more, to help 
make us all aware of the psychic implications of such 
removal, even when the indications are surgically de- 
manding and obvious. 

On the other hand, I want also to point out that we 
must look at the aura of such a major surgical proce- 
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dure in toto and that its acceptance can and will be 
demonstrated to have a marked association between 
well-understood, indicated surgery for health-giving 
needs as opposed to a lack of acceptance by patients 


who move into the postoperative recovery period. not. 


being quite convinced that they should be there in the 
first place. 


“Womb culture” 


What is “womb culture”? It is a way of describing a 
concept to have we “female doctors” deal with the 
emotions and the psychic aspects of our patients, and it 
is an attempt to remind us that separation of mind and 
body is the less sophisticated approach to any patient. 
Actually, “womb” in the Old English, means belly or 
stomach but, taking the meaning of the organ from 


which all higher mammals are delivered, it is uniquely 
female. Culture, what we all see as the result of our | 


societies’ workings, puts together our moral and ethical 
values, which are indistinguishable from those of 
others: No matter what their work in life, be it doctor, 
lawyer, or Indian chief, all are products of that society 
or culture: Doctors' value systems are the same as those 
of anyone else. Our understanding of our culture is 
likely the same as that of anyone else, as it should be. 
We are different from others only by our learned skills 
in the art of medicine and by our responsibilities to 
perform such skills. 

The root, "hyster-," goes back further in time to the 
Greek alphabet and it is now well known for its etymo- 
logic association with “hysteria.” The dictionary mean- 
ing tells us—in composite—that "hysteria." is a mental 
manifestation, connoting instability, anger, crying, 
emotional outbursts, and. depression. Hypochondriasis, 
itself having neurotic meaning in the jargon of the psy- 
chiatrist, is classified as-one of the hysterias, along with 
its supposed purpose and secondary meaning and in- 
tent—seduction. Thus, the ancient Greeks left us with 
the beginning of our cultural meaning, as with almost 
all of our meanings today, in their semantics. But it 
indicates that they began an association of the womb 
and the psyche that becomes the subject of discussion 
and the purpose of this presentation. 

What has it led to? What have the Greeks 
wrought?—-perhaps an all too complacent attitude that 
the function of the uterus is not "required for life" and 
that it does not represent a health-need organ. Its as- 
signed functions, menstruation and pregnancy, are 
conveniences for many, inconveniences for others. If 
present trends of demands for better-and-better con- 
traceptive methods are met (this, in itself, a myth 
perhaps), this end would be aided by a reduction in the 
number of viable uteri. Moreover, after some magic 
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age (35 years?), which depends somewhat on the age of 
the viewer, the function of pregnancy is over and 
menstrual periods are nearly over so that much has 
been written by authorities who urge elective removal 
of the uterus as a standard gynecologic procedure. 

Are we losing gite of the enormous impact of such 
teaching that can show us that the psychic importance 
of the uterus and the subsequent effects of its removal 
have meaning not because of its uselessness as a 
health-requiring organ but as an organ assaciated with 
other aspects of well-being. It has no effect on the 
woman’s organic health status or accepted life-giving 
functions such as breathing, digestion, or elimination, 
but on the “quality of life.” Let us discuss some of these 
suggestions that the uterus may indeed have such value 
and importance. 


General surgery 


What psychic impact does a surgical procedure itself 
have on any patient? What effect does surgery or the 
cutting into the human body and disturbing its integ- 
rity have on the inseparable psychic well-being of such 
a patient—male or female? We do not need the re- 
cently published figures from the study of the New York 
Times and other lay publications to make us aware of 
the- number of surgical procedures performed annu- 
ally in the United States. There is really no need for 
analytic studies to demonstrate the emotional risks of | 
any surgical procedure and the stresses they place on 
our minds and bodies. Anyone who has undergone any 
surgical procedure would be a proper subject to prove 
this. 

Numerous people have, however, used numbers of 
case studies to open up this subject and make certain 
revelations indicating our need to be reminded of that 
stress and also showing that certain areas of presumed 
calm were indeed the main thrust of the surgical stress. 
In the past two decades, Lindemann’ and, later, Hol- 
lander,? in Syracuse, have demonstrated case studies 
that have reinforced what we already realized had to be 
the truth. Hollander studied 203 patients in the post- 
operative period and showed that in 14 there were suf: 
ficient psychiatric symptoms in a patient with no previ- 
ous psychiatric history to conclude that these symptoms 
directly resulted from the surgery. Seven of these pa- 
tients or one half were followed for a total of five 
months with severe cases of agitated depression. 

Cannon's? work, as reported in Psychosomatic Medi- 
cine, suggested that there is clear evidence of well-de- 
fined psychic stress following any procedure; he de- 
fined this as an emotions stress "...to obvious or 
repressed terror. ...” This immediately brings to mind 
some analogies that we experience in everyday living. 
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Perhaps there are those among us who have lived. 
through what Cannon was describing when sitting in 
our dentists’ chairs or even in the seat of the cabin of ar 
aircraft. It is an analogy that may be more than amus- 
ing, because surely you will agree that fear of dentistry 
and fear of flying (literally) may be invoking separately 
what is brought out in the pre- and postoperative sur- 
gical patient—the fears of pain, on one hand, and 
death, on the other. Another example that is not toc 
far removed may be the fears of both pain and death 
that may account for much of tlfe ambivalance and 
anxiety of every woman who is about to embark: or 
labor and delivery. 

. Let us look more specifically toward pelvic surgery 


and hysterectomy in particular. Hollander again, work- - 


ing out of the Psychiatry Service, confirmed what 
others before him had written. The hysterectomy pa- 
tient is subject to at least double the number of 
postoperative psychiatric hospital admissions. as fron 


." any other surgery and, what is more, these patients hac 


a noted lack of prior psychiatric history, for whatever 


; thatis worth. Lindemann’s numbers indicated the same 


findings in a smaller survey. 
Others have investigated different aspects of this 


. subject. Wengraff" published the results of his work ir 


* 


1946. He studied a group of patients with known. anc 
previously diagnosed neuroses, who were undergoing 


hysterectomy for various indications, and reported or 


three outstanding conclusions that heretofore hac 
gone unnoticed. First was that the neurotic patient, re 
gardless of the levels of her intelligence, education, or 
abilities, for intellectual judgement, deliberately with 
held information as to her condition from the postop 
erative staff, including the surgeon. Secondly, there 
was a clear demonstration of a difference of attitude. 


shown toward the patients' psychiatrist and surgeon ir 


which the surgeon suffered from demonstrable at 


tempts at condemnation for his work. A third state- 
ment from this work was that the indication for the 
surgery on the patient, that is, the reason stated for the 
hysterectomy arid its relative emergency, urgency, o- 


electivity, did have a bearing on the neurotic’s sub 


sequent behavior. There was, for example, a hysterec- 
tomy performed to correct hemorrhage following >- 
severe rent in the uterine wall which had occurred dur- 


ing the performance of an induced abortion. On th- 


other end of the scale were those operations done fo- 
early malignancies in which hysterectomy was per- 
formed as a cure procedure for an otherwise fatal dis 
ease. The neurotic fared better by all parameters o7 
evaluations in the latter. The middle range of indice 
tion, some not so clear-cut to the patient as the cance- 


. but not as obviously avoidable by both patient and sur 


_ part, 
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geon as the uterine perforation, also showed that indi- 
cations influenced eventual emotional acceptance, and 
postoperative courses and anxiety levels reflected such 
acceptance: 

"Ihe Psychologic Importance of the Uterus" is the 
title of a study by Drellich and Bieber,5 who; i in 1958, 
used case studies of 23 patients undergoing hysterec- 
tomy who hàd no prior psychiatric history based on 
careful amhestic review. The surgical indications were 
mixed, including benign and malignant’ disease. All 
patients were subjected to preoperative evaluations and 
up to 12 months of postoperative review. Once again 
their investigations were able to document satisfactorily 
that the women interviewed clearly showed emotional 
stresses to uterine loss that were directly attributable to 
the surgery. As stated by these authors, the role of 


` childbirth was one that was desirable by women and 


was identified as a childbirth "function" rather than a 
childbirth “capacity.” Despite what I consider a loss of 
objectivity | in as much as motherhood may be an over- 
sold myth, the study did classify the functions of the 
uterus as seen through the thinking and acceptances of 
these 23 patients and it served to more clearly state 
these functions for further insight. Aside from the 


aforementioned birth functioning in both the biologic 


and emotional sense, the following represents a resume 


of the uterine functians as listed by these authors: (1) 


menstrual—including the emotional and psychophys- 
iologic role of the menstruation and its identification 
with the female role; (2) sexual—functions of which 
many were evidentally aware, even 10 years before 
Masters and Johnson published that the presence of 
the organ seems to have an influence upon their studies 
of sexual response; (3) morphologic—the presence of 
the organ as uniquely female, with no male counter- 
giving anatomic identification; (4) control 
activity—similar, perhaps, in the way that the pineal 
gland may provide a timing mechanism in the human 
female and thus likely related to menstruation and.at 
least the ‘menarche; (5) maintenance of youth—it is 
perhaps hormonal, perhaps other secrétive, function- 
ing, having the power of youth perseverance. 

For purposes of this presentation, certainly a look at 
the work done by obstetricians and gynecologists or 
those directly responsible for both the decisions to op- 


erate, carry out the procedure, and then deal directly 


with the patient through the postoperative period is 
needed. One of the most complete studies was a shared 
effort by the departments of psychiatry and gynecology 
from the services at Harvard where Sturgis and associ- 
ates studied a total of 26 women who were to undergo 
hysterectomy. Psychiatric, gynecológic, and endocrino- 
logic evaluations were made in both pre- and post- 
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operative periods with an attempt to predict which 
women, based on these examinations, types of behav- 
ior, and reactions to the stress of surgery, would have 
the more adjusted reactions to their hysterectomies. 
For this purpose, they were divided into three 


groups, labeled A, B, and AB, and then scored into’ 


each slot in four given areas: (1) their physical signs 
postoperatively, (2) their over-all behavior as evaluated 
by independent examiners, (3) their interpersonal re- 
lationships with doctors and staff, and (4) their long- 
term postoperative convalescence period. 


Summary of results 


The summary of these results is as follows: 

Physical signs. Group À: expected pain and gas- 
trointestinal disturbances, minimal; Group B: nausea, 
vomiting, pain, all in excess; Group AB: mixed reac- 
tions, with pain the most predominating symptom and 
minimal nausea and vomiting. | 

Surgical behavior. Group A: deemed realistic anxi- 
ety to the operative room scene; Group- B: negative 
overplay, restlessness, screaming; Group AB: con- 
trolled, but erratic at times. 

Interpersonal] relationships. Group A: conversation 
used, questions asked, curious; Group B: withdrawn 
entirely; Group AB: mixed reaction with relative 
portions of both. 

Postoperative convalescence. Group A: appetite 
and energies returned in an expected course, activity 
and return to duties as anticipated; Group B: poor.re- 
turn to funcüoning, appetite loss marked, bladder and 
bowel furictioning poor; Group AB: varied, patients' 
return to preoperative functions delayed but not to 
excess. 

Five patients were delegated to Group A, six to 
Group B, and 15 to Group AB. Certain conclusions 
were made with reasonable documentation so that 
prognosis of the hysterectomy patient could be deter- 
mined. First, it was decided that a correlation could be 
made based on the groupings and those that seemed to 
start out in a group remained there. Second, there was 
no correlation that could be made based on the surgery 
itself and the procedure, i.e., the blood loss, operating 
or anesthesia time, the technique used by the operator, 
or the extent of the procedure. Third, how the patient 
seemed to handle the immediate recovery period was 
significant and could be used to further predict how 
the long-term convalescence would proceed. And, 
fourth, the recovery and well-being of the patient was 
associated with the prior determination of the patient's 
character structure, ego defenses, and fantasies ex- 
pressed. The value of such a work was not so much 
in the numbers or the groupings but more in the 
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in depth considerations given these patients so that 
predictions could actually be eventually made and per- 
haps used in a clinical setting. 

In 1962, Melody and co-workers,’ also gynecologists, 
examined the records of 264 women on a retrospective 
basis. Indications fpr the procedure varied in as wide a 
range for hysterectomy as can be found (cancer, 
myomata, inflammation, rupture, endometriosis, 
adénomyosis, etc.) Thus only anemnestic evaluations 
were made but they did show that 11 patients demon- 
strated severe postoperative depressive reactions which 
were not related to the indications for the surgery. All 
1] patients had at some time visited a doctor prior to 
the hysterectomy for complaints referrable to the emo- 
tions, such as melencholia, the “blues,” fatigue, low 
back pain syndrome, or “nervous conditions.” Melody 
and associates concluded, with merit, that the depres- 
sion was clearly the key diagnosis and it’s dynamics of 
“loss” as the etiology for the depression could be ex- 
plained in uterine loss. 

But in so far as gynecologic studies into this problem 
go, likely the most complete and widely acceptable 
works are those of the English authors and workers in 
this area. Just recently, in 1972, in Oxford, Richards™ 
did control studies in 56 women surgical patients who 
underwent hysterectomies, cholycyctectomies, appen- 
dectomies, and partial mastectomies. First of all, he 
noted a significant increase in the menopausal syn- 
drome, hot and cold flush, night sweat—and all in pa- 
tients in whom the ovaries were preserved. Depression, 
noted from the Melody study, was the key here also, 
with an incidence of 70 per cent in the hysterectomy 
patient. What's more, he reported that there was a 
marked increase in admissions into psychiatry services 
in Great Britian following the surgery. This is to be 
compared with a 30 per cent depression diagnosis 
made in the other surgical patients. This was strongly 
reminiscent of the analysis reported in New York by 
the Medical Examiners Office several years back which 
covered the decade of the 1950’s. This was a report 
based on the analysis of postmortem examinations 
done on female suiade victims. It was this report that 
seemed to indicate that there was indeed an association 
between the incidences of suicide and acute psychiatric 
admissions in women who were either in their pre- 
menstrual phase or during the menstruation itself. A 
link between suicide and the menses was shown to be a 
clear one, and this work and these findings were sub- 
sequently reinforced with similar retrospective studies 
from other various state medical examiners through- 
out the country. The point here is taken only to suggest 
that there seems to exist a marked identification of 


'" menstruation and, of course, one can add the organ of 
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' menstruation, with a psychic component. In any event- 
- Richards, for the first ime in England at least, coinec 


the phrase ' ‘posthysterectomy syndrome,” and it seem: 
to have stuck. 

Perhaps the most conclusive of all studies, both in it’s 
size and direction, also comes from, other English au 
thors. Barker and colleagues, ig 1958, set up and de 
fined criteria a priori by which they studied postopera. 
tive cases and control groups. One criterion was tha. 
the patient would find need for a psychiatric consuL 
tation or require these services in*one way or anothe: 
or, even if denying these needs, would indicate else- 
where in her history and subsequent life story tha- 
mental breakdown was evident by its classic sign- 
and symptoms. A total of 729 posthysterectomy pæ 
tients were compared with a group of 280 postcholy- 


 cystectomy female patients who went through th- 
"procedures during the same time period. This waz 


compared further with the anamnestic review of an 
equal number of control patients who were not subjec 
to surgery or medical confinement. The conclusiors 
-drawn seemed to be self-evident. 

First, the incidence of women who met the criteri: 
was two and one-half times greater in the hysterectom- 
group than in the gall bladder surgery group, and th- 


Criteria were met in three times the hysterectom- 


group than in the control group. Once again, as mer- 


tioned by other investigators, depression seemed to be | 
the principal diagnosis reported by the therapists an 


what's more this occurrence was greatest in the first 


year after surgery. Other revelations came to light, 25 | 


histories of patients went through the scrutiny of the 
observers. If marital discord, for instance, took plac 
during the life time of the patient, the general inc- 


. dence of psychiatric consultations went up. In the hy - 


terectomy group, the jump was sixfold over either t= 
gall bladder group or the nonsurgical control group. 
‘Removal of adnexa increased the incidence further zs 
might be expected. 

To what were all these authors referring? What wer 
they trying to demonstrate? In order to see what roles 
have been assigned to the uterus and how we as phys- 
cians hold its function in the priorities of female needs, 
let us look at the other side of the coin. There have 
been gynecologic surgeons who have presented wortky 


evidence and, in a sense, a good case for prophylactc . 


uterine removal and for well-stated reasons. Indic- 
tions were: to alleviate the “drudgery of the mense " 


. (Thomas and other authors), to lower the incidence f 
‘benign uterine disease, to reduce the occurrence =f 


malignant uterine disease, to ensure the, 100 per ceat 
efficency of a sterilization procedure, and to general y 


- 
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decrease the discomfort of various pelvic symptoms. 
All of these. and more have been mentioned as indica- 
tion for hysterectomy. The age of prophylaxis is listed 
as the over-35 woman who is evidently willing to part - 
with the function of menstruation and the ability to 
procreate. What is glaringly evident by its absence is, 
even if true, that no author seems to address himself to 
the emotional role and the psychic implications of the 
removál of the uterus. Once and for all let us try to 
clarify these possibilities. 


Sexual functioning 


Perhaps one of the more subtle and cliscie myths 
of sexuality has been that there is "better sex" without 
the uterus. There was evidence by many of the authors 
already mentioned, including my own data from pa- 
tient interviews, that there exists the problem of resis- 
tance by female patients to discuss sexuality with their 
doctors and not fully share these apprehensions with 
them. How convincing can we be in assuring our pa- 
tients that their sexual responses will not be affected 
after hysterectomy? Indeed, now that we are becoming 
increasing knowledgeable in sexual anatomy and 
physiology, how sure are we that the uterine secretory 
function and mobility and the physiologic reactions 
during coitus with a partner or masturbation do not 
play a role in determining some degree of sexual plea- 
sure. Just recently I attended a conference at which 
much of old and new literature was reviewed in order 
to determine how much progress we have made in the 
field of the so-called sexual revolution; papers were 
discovered from work done in St. Louis, Missouri, de- - 
scribing the mobility of the fundus, the gyrations of the 
organ itself on its own axis, the dipping of the lower 
segment into the vaginal pool, and even the gaping of 
the external os as it dips into the vaginal pool. What 
may surprise you, as it did me, is that this work was first 
published ‘not in 1978 by Masters and Johnson but by a 
group of St. Louis researchers who evisioned and de- 


duced this functioning from observations and interpre- 


tations in'1872, 100 years before our present scientific 
proof of such functioning actually takes place! 

On what is the sex loss based? Probably it can be 
traced to, what has been established as the principal 
dynamic of the posthysterectomy syndrome—depres- 
sion and, into that dynamic, the organ loss associated 
with it. An underlying theme of the studies already 
presented indicates that a common ground that was 
agreed upon was that depression was this significant 
dynamic—visible in some and more subtle in others. 
Loss of what? To stzrt with there is the loss of a status 
associated with the femine mystique. Then comes the 
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loss of the security of having one's self intact, and es- 
pecially one's genital organs. I recall well sharing an 
experience that was described coindicentally in the lit- 
erature by Chavetz about noticing, while working on 
the ward of a hospital, an 80 plus-year-old man who 
appeared depressed. He was recovering trom a recent 
bilateral orchiectomy and in the subsequent discussion 
began lamenting over the loss of those gonads. As 


Chavetz remarked, this was taking place in a man who 


could not even recall in his memory his last sexual en- 
counter. No wonder organ loss can play a role. 
Finally, there is the loss of acceptance—acceptance as 
a woman, be it symbolic, threatened, or real. If we are 
to accept the definition of "culture" as the one by an- 


thropologist Benjamin Paul who said it was a “blueprint 


for social living," then we can view women, as men, as 
members of a tribe who react to every activity and who 
respond to society's codes. Thus many women have 
accepted the posthysterectomy role as being "one-lialf a 
woman," "desexed," “promiscuous,” "a shell," “neu- 
ter," and "empty woman." I recall so well a situation 
which I, myself, had as a medical student in Brooklyn 
when we were assigned to care for a whole family as 
part of our course in family and preventative medicine. 
The woman of my family, a para 13 in her late 30's, 
struggling with the economy of her life, was asked in 


the interviewing why she would not have accepted the | 


often-offered sterilization after each successive child- 
birth. Her answer was direct and pointed. She would 
not risk her being less than "all à woman." As Drellich 
and Bieber point out: There are no uniform findings. 
But then, the psyche is not a uniform entty. 


Menstrual functioning 


If only man can impregnate, then only woman can 


menstruate (as well as lactate and gestate). Menstrua- . 


tion, too, is a functioning uniquely female. It has been 
given the rale with a hygienic purpose of the human 
female body (as well as in lower animals), a "clean out," 
an offshoot of the often-quoted cloaca theory. Again, 
Drellich and Bieber stated that from their interviews 
they clearly showed that, despite all the accepted draw- 
backs stated by many, the positive side of menstruation 
was established. My own experience from interviews 
with vast numbers of young women who were entering 
a freshman year of a major university gave apparent 
evidence that menstruation was considered a credit 
rather than a debit. It's functioning as part of the 
biologic clock and the vast symbolic meaning attached 
to the menses would be endless. Suffice itto say that the 
importance of the menses itself is that it is the visible 
indicator that the uterus is alive and well. 
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General functioning and its meaning 


I alluded before to the differences between preg- 
nancy ability and pregnancy capability. There is a dif- 
ference. Reproduction and as it exists in the female 
self-image, even if childbirth is not wanted by the wom- 
an, remains impertant again, as with the menses, be- 
cause of the meanjng it imparts as a signal of 
identification and totality. The uterus, what's more, is 
associated with so many other functions and activities 
of the human body— such as gastrointestinal, respi- 
ratory, and the like. Perhaps there is even enough 
anatomic evidence to say that there is organic cause for 
this association. But there are perhaps two functions 
under this category of general meaning of the uterus 
and its impact that may have escaped us and yet seem 
to be highly significant. One is the idea that the absence 
of the uterus has a place in the psyche of the male and 
how he sees the woman who does not have one. The 
literature is devoid of investigations that are clear on 
this matter, but certainly there have been suggestions 
by many authors from Kinsey on who have hinted that 
male sexual symptoms and dysfunctions may be a part 
of the posthysterectomy syndrome. Another consid- 
eration is the role of irreversibility and what stress that 
places on human thinking. All irreversible procedures 
are considered drastic. For instance, look at the legal 
and social control we have placed on tatoo artists and 
how well tatoo parlors are controlled and their custom- 
ers are offered the protection of the law. I am sure that 
what is behind such thinking, and properly so, is the 
concern that a tatoo, for all intents and purposes, 1s 
irreversible. Add to that the irreversibility, not of a skin 
picture, but of the loss of a major pelvic organ. No 
wonder that "drastic" is a benign term for it. If we are 
to look at the mating behavior of an animal—the 
human animal—as only biologic, then organ loss 
perhaps takes on a less important meaning. But if sex- 
ual and interpersonal dealings are beyond that, then 


organ loss takes on a more vital meaning. 


I have presented a case for the posthysterectomy 
syndrome. Because we are physicians and surgeons, we 
can accept it and make the necessary allowances. We 
deal with the tragic loss of body functions and organs 
every day of our professional lives. We are trained to 
do so, even if it is of our own necessary creation and 
doing, regardless how great the justification. We have 
been given the mandate to relieve the suffering of dis- 
ease, and, as such, we have much to be proud of in 
years of progress. We all share in the rewards of such 
prestige in many, many ways. I. mention this to bring 
me to my last point. How has the physician-surgeon 
played a role in the creation of the posthysterectomy 
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syndrome and what can be done to allow for it. For, 


sometimes, we unwittingly contribute to the problem. 
An old professor in medical school once said: “Re- 


member, you can't always have an epileptic drive a . 


bus." This was a way of saying that we as physicians will 


be faced with the destroying of body gnd function dur-. 


ing our efforts to cure and relieye. We must be faced 


also with the rehabilitation of the patient into a new. 


* * e * * > 
and different function that will fit the new situation. 


However, we would be less than honest with each - 
other and with our public if we did not take a somber - 


look at how our female patients look upon us and judge 
our actions. If only so that we can learn from our pa- 
tients. We must learn to accept consumer evaluation. It 
is being cast upon us. And for those among us who 
have misinterpreted that mandate—fortunately only a 
few (the old bad apple in the barrel theory)—-I say that 


the psyche is not just a mysterious part of a person. - 


True, it is poorly understood and is changed by social, 
intellectual, economic, organic, political and physical 
factors. It is an integral part of the person that must be 
respected and we must learn to accept its place and deal 
with it as a part of our surgical skills. Let us, therefore, 
look-at the record. | | 
There were more hysterectomies than any other 


major surgical procedure last year in the United States. 


Perhaps, if one looks closely, many were performed for 
indications that are less than would universally be ac- 
cepted as creditable. At least that is surely true in some 
areas, some hospital services, or some schools of think- 


ing. The “UUS,” or “useless uterus syndrome,” has. 


been given as proper indication for hysterectomy by 
many surgeons—not too many, fortunately. The 
: American surgeon in comparison with our British 
counterpart has evidentally presented hysterectomy to 
the buying public and comes up with a set of numbers 
that looks suspicious, at least. There are, for the popu- 
lation, two times as many gynecologic surgeons in the 
United States as in England. And there are, for the 
population, two-times as many hysterectomies. per- 
formed here as in our "mother land." Is this an exam- 
ple of Parkinson's law which states that the more you 
have the more you do? Are we to believe that American 
women have twice the incidence of uterine disease as 
women in Great Britain? In 1965, in a northeastern 
state, a union health service made changes in the 
spouse coverages of their worker members which pre- 
cluded many of the heretofore indications for disease 
coverage in which hysterectomy was concerned and 
lowered payment schedules accordingly. It was even- 
tually reinstated after much protest by the union mem- 
" bers. What was noted was that the incidence of hys- 
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terectomies performed in area hospitals during that 
time corresponded exactly to the decrease and increase 
in the coverage schedule! We are looked upon as au- 
thorities, which we are. A feebng of being “used” can 
be a result of "UUS" thinking and that removal of the 
normal uterus, as suggested by author Desopo and 
others, is accepted because it is "a dispensible organ." 
Sometimes it seems thzt a few of us have lost meaning 
in our medical oaths to control the disease, to restore 
function, to preserve the quality of life, to do the simple 
rather than the complicated when it will achieve the 
same end, and, above all, if you cannot help, then do 


. not hurt. 


I began my presentation with ‘the fictional prostate 
case history to: both amuse you and alert you to some 
thinking that has been revealed and stated by many 
women in studies and interviews that we as physicians, 
male and female, might consider the uterus vulnerable. 
Please recall again my vignette about the 80-year-old 


' postorchiectomy patient. There is a growing concern 


that we are looked upon as a group of professionals 
who create our own demand. Universally from the 


. studies received, it was shown that the severity of the 


reactions was increased when the indications for the 
hysterectomy were less understood by the patent or 
when the judgement of the doctor was being ques- 
tioned. One study showed that in some instances the 
patient spoke of the doctor who "suggested" the hys- 
terectomy, while the chart notes indicated "the patient 
requested" the procedure. | 

Writers are supposed to teach and to conclude. I 
hope I have done that and have given us some food for 
thought. Because, regardless of how many or few hys- 
terectomies were not needed, many, many were and 
will continue to be so needed. We are surgeons and we 
are faced with the job as uterus removers. I ask that we 
best understand that job description and accept its full 
intentions: 

The uterus is not, I repeat not, a sacred organ when 
indications exist for its removal. As one woman I in- 
terviewed said: "Who can care about femininity after 
what I have been going through?" She was referring to 
the symptoms of her uterine pathology and will: be 


- grateful forever to the surgeon who skillfully removed 


itand made her healthy again. But this woman went on 
to add that even then she was exposed to thinking from 
her peers who tried to cast doubts about the indications 
for her operation. "How can you win?" she asked. 
Win? We can win within the present value system 
and social structure by being informed and aware of 
our patients’ psychic needs and by allowing them to 
play a real role in patent management. We can win by 


tee 
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urging our patients to be curious of our thinking, why 
we act the way we do, and tó keep them informed. The 
female patient must be free to help in the decision- 
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making process and -made to feel free to do so. An 


informed patient is a free patient. We owe our women 


patients nothing less. 


. ^ - ~ = ^ = 
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Establishment and characterization of a squamous cell 
carcinoma of the vulva in tissue culture and immunologic 
evaluation of the host | 
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A continual epithelial cell culture has been establistad from a squamous cell carcinoma of 
the vulva metastatic to the right inguinal lymph nod: . initial characterization of the ceil line 
(designated LT2), including morphology, growth prcoerties, karyotyping, and secretion of ' 
carcinoembryonic antigen (CEA) and the beta subunit of human chorionic gonadotropin 
(HCG-B) is: reported. The LT2 cell line satisfies the "ollowing criteria of malignancy: (1) 
establishment in culture for more thari one and one-half years exceeding more than 70 
generations; (2) heteroploid karyotype; (3) abnormel cytology; (4) growth i in soft agar 
suspension; and (5) tumorigenicity in nude mice. Tais cell line has also been found to be 
free from contamination by fibroblasts, mycoplasm:., bacteria, and fungi: With the LT2 cell 
line, the specific tumor-host immunorelationship wes assayed by autologous (host 
lymphocyte versus LT2 cells) cytotoxicity and ymp oblast transformation in the presence 
of tumor extracts or mitomycin C-treated LT2 celle. In vivo patient immunocompetence was 
evaluated specifically by skin testing with autologcis tumor extracts dnd nonspecifically with 
bacterial recall skin test antigens and dinitrochlorooenzene. In vitro nonspecific 
immunocompetence was evaluated by total peripr=ral white blood cell and: lymphocyte 
counts, T cell, active T cell and B cell determinaticns, lymphocyte response to the mitogen 
phytohemagglutinin, and spontaneous lymphocytemediated cytotoxicity versus cultured 
bronchogenic carcinoma cells. ‘Correlation of immanocompetence and the’ status of the 
tumor-host relationship with the patient's clinical Course, and the. potential significance of 
LT2 CEA and HCG- -B production are discussed. “he patient's response to bacillus l 
Calmette-Guerin immunotherapy is avaluatga, (Am. J. OBSTET. GYNECOL. 131: 606, 1978.) 


From the Department of Obstetrics and Gynecology, Leyola HeLa was THE first human carcinoma cell line to be 
University Medical Center. established in vitro. It was isolated by Gey from a 
Received for publication September 16, 1977. squamous cell carcifigma of the cervix in 1951 and 
Accepted November 1, 1977. since then has been fn: jintained in continuous culture. 
Reprint requests: Melvin G. Dodson, M.D., Departmau Established gynecologic tumor cell lines include car- 
of Obstetrics and Gynecology, Loyola University Medzal fih d 

Center, 2160 South Bretton Maywood, Illinois ` cinomas ot tne cervix, ovary, uterine en ometrium, 
60153. and chorion. No exact record of the number of 
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gynecologic tumor cell lines is available. Fogh and 
Trempe,” Gall, Pattillo,? Nelson-Rees,* DiSaia,° and 
the American Type Culture Collection® collectively 
have listed 15 cervical, 13 ovarian, and three uterine 


-tumor cell lines, but not all of these have been charac- 


terized. Other such lines may also now exist. "The in 
vitro cultivation of vulvar carcinoma cell lines has been 
reported by Giard and associates’ in 1973 and Fogh 
and co-workers? in 1977. 

Ironically, the"proliferation of established human 
carcinoma cell-lines may not be as abundant as previ- 
ously believed, since many cell lines have been found to 
be contaminated with- HeLa or even animal cells,” 1° 
Other cell lines used i in various studies have not been 
well characterized, and even the origin of some lines is 
vague. When a ‘tumor is cultured in vitro, it is impor- 
tant to determine that the cells that establish themselves 
are in fact malignant. The capability of continual sub- 
cultivation i in vitro, abnormal karyotype, growth in soft 
agar suspension, and the ability to grow and form tu- 
mors in irnmunosuppressed or immunodeficient ani- 
mals are frequently.used criteria of malignancy. 1-15 

A number of continual malignant cell lines have been 
used in studies involving the biochemical, biological, 
genetic, and ultrastructural properties of cancer cells. 


In addition to studies of tumor cells per se, cultured | 


cells have been used to evaluate the host's immune re- 
sponse (immunocompetence) to the tumor: 

The Hellstréms"* used tumor cultures to study host 
lymphocyte responses in. vitro and to evaluate serum 
factors possibly responsible for tumor growth potenti- 
ation. Their original studies.involved inhibition of 
tumor colony formation by lymphocytes. ‘Studies with 
viral or chemically induced tumors iri syngeneic ani- 
mals confirm the concept of cytotoxic ee ds in 
response to tumor neoantigens. 

In vitro lymphocyte killing of tumor cells (lympho- 
cyte-mediated cytotoxicity [LMC]) and "blast trans- 
formation" in response to tumor cell antigen recogni- 
tion have been repeatedly reported in human studies 
including some gynecologic tumors. These studies have 
generally used allogeneic rather than autologous 
tumors. Interpretation of the results of such studies are 
fraught with difficülty because of the large and varied 
antigenic discrepancy between responder (lymphocyte) 
and.target or stimulating (tumor) cells. Short-term i in- 
cubations to monitor only secondary immune re- 
sponses and comparison with "normal controls" have 


been used to diminish these problems, but some studies ` 


involving large numbers of controls have failed to find 
specific cytotoxicity against human allogeneic in vitro 
tumors of similar histology to the lymphocyte donor." 
The use of autologous tumors eliminates the problem 
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of alloantigens but is not generally used because of the 
greater difficulty in obtaining tumor cells free from 
contaminating normal cells for use as targets. Interpre- 
tation of results, even in an autochthonous system, 

must be viewed in the total perspective of the type and 
antigenicity of the tumor, the clinical course, type of 
therapy, and host ingmunocompetence. Despite ad- 
vances in research with in vitrp tumor cultures, such 
investigations are still in their infancy. 

Other in vitro methods of evaluation of immuno- 
competence in tumót patients include total lymphocyte 
counts, T and active T cell subpopulations, lymphocyte 
response to mitogen stimulation and specific lympho- 
cyte response to tumor cells or tumor extracts. Stefani 


and colleagues!* 18.and Kerman and associates? have 


shown depression of total T cells, active T cells, and 
mitogen stimulation in patients with certain solid 
tumors. 

Recently, spontaneous or “natural” cytotoxicity of 
donor lymphocytes versus certain cultured cell lines 
has been proposed as an additional nonspecific indi- 
cator of patient immunocompetence.?!: ?? 

In vivo host immunocompetence may be evaluated 


by delayed hypersensitivity skin test responses—spe- 


cifically to tumor antigens prepared from autologous 
or allogeneic tumors or nonspecifically through recall 
(secondary) responses to microbial skin test antigens 
and response to prirnary sensitization with dinitrochlo- 
robenzene (DNCB). It has been found that 90 to 100 
per cent of normal individuals will respond to at least 
one of a series of five ubiquitous microbial skin test 
antgens and 96.5 per cent will respond to primary 
sensitization with DNCB.53-25 Patients with a wide va- 
riety of tumors have shown depressed responses to ` 
both recall antigens and primary immunization, Nalick 
and co-workers'* demonstrated depré ssed | responses by 
both parameters in cervical, uterine, ovarian, and vul- 
var cancers. Stewart" found specific delayed hyper- 
sensitivity responses to skin testing with autologous 
tumors in 26 per cent of a group of patients with lung 


' cancer, 


In some tumors, immunocompetence may correlate 
with prolonged survival and/or stage of disease.” 
However, reports vary considerably as to the prognos- 
tic value and dependability of different immune pa- 
rameters. Even when a correlation exists for a tumor of 
a given histologic type between immunocompetence 
evaluation and stage of disease or prognosis, it cannot 
be easily extrapolated to other types of tumors. In ad- 
dition, even in studies showing statistical correlation 
between immunocompetence and prolonged survival, 
any individual patient may show good immune re- 
sponse in the face of tumor progression, deteriorating 
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clinical condition, and death or poor immune response- 
and prolonged survival. 

e Attempts have been made to use immune stimulation. 
for tumor therapy. Bacillus. Calmétte-Guerin (BCG) 


: has been used extensively as the primary mode of im- 


munotherapy. Generally, limited success has beer 
.: noted, although occasional good responses have beer 
. reported in individual, cases. The rationale for BCG 


immunotherapy | includes stimulation of cellular im- 


, munity, possibly resulting in enhanced sensitizatior 


: and consequent immune responst to tumor antigens 


leading to tumor regression. A bone marrow-sparing 
effect has been reported with the potential for delivery 
of increased doses of chemotherapeutic agents.?? 
‘Reported here is the establishment and characteriza: 
tion of a squamous cell carcinoma of the vulva in tissue 
culture (designated LT2), including evaluation of it 
malignant potential, cytomorphology, ‘growth prop 
erties, and secretory products. Immunologic studies o 
the autologous host, some aspects of the tumor-hos. 
relationship, clinical course, and therapy are reviewed. 


Materials ánd methods 

Preparation of primary cultures. F inely mincec 
pieces of tissue obtained from a biopsy of a metastati - 
.[lCesion in the right inguinal lymph node were placed ir. 
complete medium (RPMI 1640 with 15 per cent fete 
calf serum, 2 inM. L- -glutamine, 100 U. penicillin pe- 
. milliliter, 100 ug streptomycin per milliliter, 100 4; 
kanamycin per milliliter) and incubated at 37° C. in fiv- 
per cent.CO;, 95 per cent air. Fibroblast growth was 
suppressed by periodic scraping with a sterile cottor= 
tipped Pasteur pipette. Repeated mechanical removal 
of fibroblasts eventually allowed. the development ct 
.a confluent epithelial monolayer. Subcultivation wes 
carried out with 0.25 per cent trypsin. — 

Determination of growth characteristics. Confluert 
monolayers of LT2 cells in two 75 cm.? T flasks were 
dispersed into single cell suspensions with. 0.125 per 
‘cent trypsin/0.01 per cent ethylenediaminetetraacet= 
acid, disodium, salt: .(Na,EDTA). Aliquots (8.5 x 1C 
cells in 1.0 ml.) of the pooled cell suspension were di - 


‘tributed.among twenty 25 cm? T flasks. Groups of four ` 


flasks were tréated with trypsin/EDTA at intervals cf 

27,.46.5, 72, 97, and 118 hours and counted in a 
hemacytomieter. Viability was cetermineg by trypan 
blue exclusion. 

Measurement of secreted proteins. TNO days after 
nutrient medium changes, spent medium from LT2 
cultures was filtered through 0.2 u pore size Nalgere 
disposable filter units. A portion was concentrated o 

- approximately one-seventh or one-fourteenth its orig- 
nal volume through a PM-10 membrane in an Amiccn 
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ultrafiltration unit. An equal quantity of unused com- 


, plete medium was tredted in an identical fashion. 


Saniples of spent medium, seven times concentrated 
spent medium, 14 times concentrated spent medium, 
and corresponding samples of unused complete medi- 
um were assayed for carcinoembryonic antigen (CEA), 
human chorionic - Res c and HCG-B 
subunit. 

CEA in the above samples Was detected by the 


' Foster G. McGaw Hospital Nuclear. Medicine Depart- 
ment under the direction of, Dr. Robert Henkin with 
the CEA-Roche test kit (Roche Diagnostics, Nutley, 


New Jersey). Radioimmunoassay for HCG/luteiniz- 
ing hormone (LH) and HCG- B subunit was performed 
by the John I: Brewer Choriocarcinoma. Research and 


Treatment ‘Center, Northwestern University Cancer 


Center, Northwestern University Medical Center. The 


rate (r) of HCG-B or CEA production (nanograms per 


108 cells per day) by L T2 was approximated as: 


7 [ng/ml assayed)/concentration factor] x 10, ml./flask 
m (3 x 10° cells/flask average) x 2 days 


Preparation of KCl extracts. Confluent LT2 mono- 
layers were harvested with either 3M KCI or 0.18 per 
cent EDTA in 25 mM. HEPES buffer, followed by cen- 
trifugatiót and resuspension in 3M, KC]. The KCl 
suspensions were rocked at-4° C. overnight and then 
centrifuged at 163,000 x g for 60 minutes at 4? C. in a 
Beckman ultracentrifuge. The supernatants were fil- 
tered, concentrated (PM-10 membranes), dialyzed 
against three changes of 200 volumes of normal saline, 
at 4° C. for 24 hours, centrifuged at 1,500 x g 20 min- | 
utes at 4? C., lyophilized, and stored at —75* C. 

In vivo passage of LT2 through nude mice. Con- 
fluent LT2 monolayers were harvested from culture’ 
flasks with EDTA/HEPES, washed, and resuspended 
in phosphate-buffered saline (PBS). Each of four 
athymic, "nude" (nu, 'nu) mice (kindly provided by Dr. 
Donald Rowley, LaRabida Children’s Hospital, Chi- 
cago, ` Minois) were inoculated subcutaneously with 
8 x 10* viable cells i ir: 0.2 ml PBS. The mice were main- 
tained in a sterile environment. i 

Growth of LT2 ‘cells in soft agar suspension. Agar 
suspension cultures of normal human fibroblasts 
(negative control), cells from a cervical carcinoma line 
(AU471, obtained from W. A. Nelson-Rees, Oakland, 
California; positive control), and LT2 cells were p 
pared as described by Macpherson and Montagnier.” | 
Briefly, a "feeder layer" consisting of 5 ml. 0.5 per cent 
Difco Bacto agar in RPMI 1640, 15 per cent calf serum, 
100 U. penicillin per milliliter, 100 ug streptomycin per 


milliliter, 2 mM. L-glutamine, and 10 per cent tryptose 


phosphate broth (Gibco, Grand Island, New York) was 
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allowed to solidify in each 60 mm. x 15 mm. plastic 
Petri dish (Falcon No. 1007). Over this bottom agar 
layer was poured 1.5 ml. 0.33 per cent agar (in the 
same solution used for the 0.5 per cent agar) contain- 
ing 200, 2,000, or 20,000 cells. Ten replicate dishes 
were prepared for each cell dilution. After solidifica- 
tion of the top agar layer, the dishes were maintained at 
37° C. in an atmosphere of 5 per cent COs, 95 per cent 
air three to six weeks, until colonies were visible and 
able to be counted. 

Karyotyping. Karyotyping was done by a modifica- 
tion of the method of Hsu.* Briefly, colchicine (BBL) 
was added to an LT2 culture to a concentration of 107° 
M and incubated for five hours at 37? C. An EDTA/ 
HEPES-harvested single cell suspension was cen- 
trifuged at 300 x g for 10 minutes and resuspended in 
71 mM. KCI at a concentration of 10* cells per millili- 
ter. After a 20 minute incubation at 37? C., the cells 
were again centrifuged and resuspended in 10 ml. of 
freshly prepared methanol-acetic acid (3: 1). The cells 
were centrifuged and the supernatant decanted, and 
the pellet was left overnight at 4° C. and resuspended 
in 2 ml. methanol-acetic acid fixative. The cell suspen- 
sion was dropped onto slides, flamed, allowed to dry, 
and stained with Giemsa for seven to nine minutes. 
Mitotic figures were observed and photographed 
through a Zeiss microscope at 1,000 x magnification. 

Aceto-orcein staining of cells. LT2 cultures were 
tested for the presence of mycoplasma by evaluation of 
aceto-orcein staining of Leighton tube monolayers sub- 
jected to hypotonic treatment as described by Fogh.?! 

Electron microscopy. Approximately 10? LT? cells 
were harvested from monolayer culture with trypsin/ 
EDTA, pelleted at 200 x g 15 minutes, and fixed in 
three per cent paraformalin for 60 minutes. The pellet 
was washed once in PBS followed by Sórenson buffer 
for 60 minutes, postfixed in osmic acid, stained with 
uranyl acetate, and dehydrated through graded al- 
cohols before treatment with propylene oxide and em- 
bedding in Epon. Electron microscopy procedures 
were performed under the direction of Dr. E. Orfei, 
Department of Pathology, Stritch School of Medicine. 

A portion of the nude mouse nodule was fixed in 2.5 
per cent glutaraldehyde in PBS at 4° C. overnight and 
postfixed in osmic acid one hour at room temperature. 
The fixed specimen was then carried through graded 
alcohol dehydration and embedding in Araldite. Elec- 
tron microscopy procedures were performed by Dr. 
S. Chandra, United States Veterans Administration 
Hospital, Hines, Illinois. 

Determination of T and B lymphocyte subpopula- 
tions. Total T and active T cells were determined as 
those mononuclear white blood cells forming rosettes 
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with untreated sheep erythrocytes, and B cells were 
determined as those mononuclear white blood cells 
forming rosettes with antibody-complement-treated 
sheep erythrocytes as previously described. 

Lymphocyte-mediated cytotoxicity (LMC). LMC of 
patient and contro] lymphocytes versus cultured tumor 
cells was determined by the chromium release assay 
(CRA) described by Brunner and associates.” 

Briefly, 5 x 10° patient or control lymphocytes in 
0.5 ml. HEPES-buffered complete medium with 15 per 
cent fetal calf serume patient plasma, or control plasma 
were incubated with 10* *'Cr-labeled tumor cells in 
0.5 ml. complete medium with the corresponding 
serum or plasma (50:1 effector/target) five to seven 
hours at 37? C. in a CO; incubator. Total count and 
blank tubes contained labeled tumor cells in 1 ml. 
complete medium with the appropriate serum or 
plasma without lymphocytes; 0.1 ml. 10 per cent Triton 
X-100 was added to each total count tube. All determi- 
nations were made in triplicate or quadruplicate. 

After incubation, tubes were centrifuged at 400 x g 
for 10 minutes, and aliquots of the supernatants were 
assayed for radioactivity in an automated gamma ray 
spectrophotometer; LMC of samples was determined 
by the expression: 


Counts per minute sample — 
Counts per minute blank 
Counts per minute total count — 
Counts per minute blank 


% LMC = x 100. 


Determination of lymphoblast transformation. Lym- 
phocytes were obtained by buoyant density centrifu- 
gation of heparinized blood with Ficoll-Hypaque 
(Lymphoprep, Nyegaard and Co., Oslo, Norway) and 
5 X 10° of these cells were incubated in complete 
medium with 15 per cent fetal calf serum, patient 
plasma, or control plasma with 0.1 ml. PBS, phytohe- 
magglutinin (PHA-P, Difco Laboratories: full strength 
or 1:10 dilution), a cell KCl extract (100 ug or lug 
protein), or 10* mitomycin C-treated LT? cells at 
37° C. in a CO, incubator. 

After 48 hours’ incubation, 1 “Ci *H-thymidine (2 
Ci. per millimole, New England Nuclear Corp.) was 
added to each tube. After an additional 24 hours’ incu- 
bation, the reaction was stopped by transfer of the 
tubes to a refrigerator, DNA was precipitated with 
trichloroacetic acid (TCA), the precipitate was dis- 
solved in NCS solubilizer (Amersham/Searle Corp., 
Arlington Heights, Illinois), and the resultant solution 
was transferred to scintillation vials in 10 ml. Bray's 
solution with Triton X-100. Radioactivity in the vials 
was assayed in a Packard Tri-Carb automatic refriger- 
ated liquid scintillation counter. 
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Fig. 1B. LT? in culture. (Phase contrast. x 300.) 
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Fig. 1D. Nude mouse nodule. (Hematoxylin and eosin. x 125.) s35 





Table I. L'T-2 chromosome frequency distribution 
of 38 cells 


| Distribution 


Cells l l 2 l l l l 
Chromosomes 47 48 50 51 52 54 55 
Cells l l l 1 l 9 l 


Chromosomes 56 57 58 e 60 62 63 64 


Cells 2 "2! l 5 3 4 3 
Chromosomes 65 67 68 69 72 73 74 


Cells l l l 
Chromosomes 75 78 8] e 





Lymphoblast transformation was ascertained from 
the relative ?*H-thymidine uptake by lymphocytes, rep- 
resented by a stimulation index calculated from the 
ratio of counts per minute in sample vials to counts per 
minute in PBS control vials. Quench was found to be 
invariable among samples within five per cent. Samples 
were assayed in triplicate or quadruplicate. 

Skin tests. General and specific delayed-type hyper- 
sensitivity of the patient was determined by intrader- 
mal injection on the flexor aspect of the forearms of 
streptokinase/streptodornase, mumps, dermatophytin, 
dermatophytin-O, purified protein derivative (PPD) 
(intermediate strength), DNCB (2,000 ug and 50 pg), 
and LT2 KCl extract (sterilized by filtration; 100 ug 
and 1 ug protein). At least 10 mm. induration after 48 
hours was considered a positive response. 

BCG immunotherapy. The patient received four 
BCG immunizations over a five-month period, begin- 
ning 46 days after the lesion in the right inguinal 
lymph node was biopsied. The first immunization con- 
sisted of a 1/50 dilution of 3 to 5 x 10° lyophilized 
viable Chicago strain organisms reconstituted with 
sterile water; 0.2 ml was injected intralesionally into 
one site. Three additional immunizations were given 
(see Fig. 3). 


Case report 


A 60-year-old white woman, P 3-0-0-3, was seen in 
June of 1975 with a two-week history of vulvovaginal 
itching, swelling, and discharge. Extensive induration 
of the external genitalia with ulcerative lesions involv- 
ing the introitus and anterior vaginal wall was noted. 
Groin nodes on both sides were enlarged. Biopsy re- 
vealed squamous cell carcinoma (see Fig. 1C). Chest 
x-ray, intravenous pyelogram (IVP), base excess, and 
liver and bone scans were normal. The patient refused 
surgery and was treated with radiotherapy consisting 
of 6,000 rads in 30 fractions over 56 days through a 
single perineal port (see patient flow sheet, Fig. 3). Ad- 
ditional therapy to the inguinal nodes consisted of 
4,550 rads in 26 fractions over 36 days. Some regres- 
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sion of the vulvar lesions was noted. The inguinal 
nodes remained enlarged and were treated with an 
additional 1,050 rads in six fractions. She did well until 
December, 1975, when she noted increasing pelvic dis- 
comfort and pain. By January, 1976, the inguinal 
nodes had ruptured through the skin, producing a 
fungating lesion. She was started on dactinomycin, 0.8 
mg. intravenously, daily for five days and bleomycin, 
20 U. intravenously every other day for three days. She 
experienced considerable nausea and vomiting and re- 
fused further chemotherapy. She received two units of 
blood one month later. Adjuvant immunotherapy con- 
sisting of 2 x 10* BCG organisms was administered in- 
tralesionally. She was started on Cytoxan, 50 mg. four 
times daily, depending on the leukocyte count, and 
received three additional BCG immunizations during 
breaks in chemotherapy. In vivo tests of immuno- 
competence consisted of skin testing with bacterial re- 
call skin test antigens, DNCB, and autologous tumor 
extracts. In vitro tests of immunocompetence included 
total and per cent peripheral blood T cells, active T 
cells, B cells, and PHA stimulation of lymphocytes. The 
tumor-host relationship was evaluated by autologous 
lymphocyte-tumor cytotoxic reactivity as measured by a 
chromium release assay, and lymphoblast transforma- 
tion in the presence of tumor extracts and mitomycin 
C-treated tumor cells as described in the text. The pa- 
tient died in September, 1976. 


Results 


Growth characteristics of LT2 in tissue culture. 
The morphology of cultured LT? cells is epithelial 
(Figs. 1A and 1B). Cells are predominantly mononu- 
cleate with multiple, prominent nucleoli, weakly baso- 
philic cytoplasm, and a large nuclear/cytoplasm ratio. 
Both cells and nuclei are pleomorphic with occasional 
giant forms. Frequent mitoses are noted. Electron mi- 
crographs show both dense and fibrous nucleoli and 
numerous mitochondria, rough endoplasmic reticu- 
lum, light-staining vacuoles, and tonofibrils character- 
istic of epithelial cells. 

Cells show density-dependent growth and grow in a 
monolayer. Although these characteristics are often as- 
sociated with contact inhibition LT2 cells show as 
many mitotic figures in the center of large plaques as at 
the periphery. 

From a growth curve of LT2, the generation (dou- 
bling) time has been determined to be approximately 
32 hours by the method described above. LT? cells 
adhere to polystyrene or glass surfaces and begin col- 
ony growth within 12 hours with a plating efficiency of 
five to 10 per cent after trypsinization. Thus, growth 
from an inoculum of 1.5 x 105 cells to a confluent 
monolayer on a 75 cm.” surface involves five to six gen- 
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erations of LT? cells. Although LT? has gone through 
18 passages in one and one-half years in culture, some 
cells have exceeded 70 generations (including an esti- 
mated 12 generations in primary culture and taking 
into account the plating efficiency and inoculation 
density). 

Attempts were made to eliminate fibroblasts from 
primary culture based on the observation of Gilbert 
and Migeon?! that some epithelial cells (but no fibro- 
blasts) can grow when the essential amino acid L-valine 
is substituted in the medium by p-valine. These epithe- 
lial cells possess an enzyme, D-amino acid oxidase, 
necessary for conversion of p-valine to L-valine. p-Val- 
ine media did not support the growth of LT? cells, 
which suggests a lack of expression of this gene. 

Neoplastic properties of LT2 cells. Normal epithe- 
lial cells from a human donor in the seventh decade of 
life have a life expectancy little more than 15 gen- 
erations in tissue culture.” The fact that LT? cells have 
undergone more than 70 generations in vitro indicates 
immortality, a characteristic property of malignant 
cells. Cells of this line have also been found to be 
aneuploid and show a grossly abnormal karyotype (Fig. 
2 and Table I), varying from 47 to 81 chromosomes. 
No single modal number can be assigned, but a triploid 
to hypertriploid modal range was noted. 





ERF 


Fig. 2. LT2 karyotype (69 chromosomes). 
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Cell monolayers grown on cover slips in Leighton 
tubes and single cell suspensions evaluated by Papani- 
colaou staining were both considered class V. - 

The most definitive criterion of malignancy ofin vitro 
cultured cells is their ability to proliferate into tumors 
in immunosuppressed or immunodeficient animals." 
Eight weeks after inoculation of four nude mice with 
viable LT? cells, two nodules were noted at the site of 
injection in one of two surviving mice. No evidence of 
neoplastic growth was found in the other two mice who 
died of undetermined causes. Six weeks later, when the 
nodules were each 2.5 to 4 mm. in diameter, the 
nodules were removed. Hematoxylin-eosin sections 
show an area of central karatinization surrounded by 
an epithelial layer consisting of cells similar morpho- 
logically to the original tumor biopsy (Figs. 1C and 1D). 
Nuclear/cytoplasmic ratios are large and metaphase 
cells are noted. Electron micrographs (EM) of the nude 
mouse nodule show many desmosomes with tonofibrils 
extending deep into the cytoplasm, showing some 
similarities to EM's of cultured LT? cells. Both fibrous 
and dense nucleoli are numerous. A gradation of cells 
from those possessing numerous mitochondria and 
rough endoplasmic reticulum at the periphery to those 
filled with material typical of karatinizing epithelium 
toward the center of the nodule was found. Epithelial 
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Fig. 3. Patient M. L. immunoevaluation throughout clinical course. *, Stimulation index = 


counts per minute with PHA 
counts per minute without PHA’ 


1, Dermatophytin-O positive; o, PPD positive. WBC, white blood 


cells; PBL, peripheral blood lymphocytes; RFC, rosette-forming cells; LMC, lymphocyte-mediated 
cytotoxicity; PHA, phytohemagglutinin stimulation of *H-thymidine uptake by lymphocytes. Shaded 


areas indicate normal range. 


explants from a nude mouse nodule in tissue culture 
showed colony growth, morphology, and other prop- 
erties identical to those of LT2 cells in tissue culture. 
Another criterion of malignant transformation is 
growth of single cells in soft agar suspension. Soft agar 
growth has been found to correlate with tumorigenicity 
in nude mice.'* Growth of LT? in soft agar was variable 
with most assays showing no growth. In rare experi- 
ments, after long incubation periods of four weeks 
small colonies were noted with a cloning efficiency of 
0.64 per cent. Normal human fibroblasts showed no 


growth and AU471 cervical carcinoma cells formed 
large colonies with a plating efficiency of 20.7 per cent. 
Secretory products. Spent media from cultured LT2 
cells concentrated 14.5 times as described in the section 
on materials and methods was found to contain 21 ng. 
CEA per milliliter at passage No. 3, corresponding to 
0.877 ng. per 10* cells per day. Fetal calf serum used in 
cell cultivation was also found to contain CEA im- 
munoactivity corresponding to 6.15 + 0.83 ng. CEA 
per milliliter fetal calf serum or 0.922 + 0.124 ng. CEA 
per milliliter complete medium or 13.4 ng. CEA per 


p 
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milliliter of 14.5 times concentrated medium. Thus, in 
vitro production of CEA by LT2 was significantly ele- 


vated above levels expected in concentrated complete. 


media with 15 per cent fetal calf serum (P « 0.001). 
CEA activity attributable to LT2 production decreased 
with continued culture and was undetectable at passage 
No. 11. Spent media was also found to contain 179 LU. 
HCO-B per liter, corresponding to an output of ap- 
proximately 20 mI.U. (4 ng.) per 10° cells per day. 


Immunoreactive HCG (cross-reactive with LH) in this - 


concentrated medium was found to be only 9 EU. per 
liter, at the lower level of sensitivity of. the radioim- 


munoassay, and did not increase when the medium was 


concentrated (immunor eactive HCG-f did increase in 
the medium with concentration), indicating preferen- 
tial secretion of the beta subunit of HCG by LT? cells. 

Screening for contamination. Most stocks of LT? 
through 18 passages have been found to be completely 
free. from fibroblasts, mycoplasma (by aceto-orcein 
staining), bacteria, and fungi. Contamination with 
Hela is unlikely since HeLa was not cultivated in the 
same laboratory with LT? at any time. 


Clinicàl course 
Skin tests, cytotóxicity and lymphoblast transfor- 


mation. Before initiation of BCG therapy, the patient 


showed skin test anergy to DNCB and all recall anti- 
gens except Dermatophytin-O. Total peripheral blood 
lymphocytes, T-cells, active T cells, and PHA-indüced 
blastogenesis were significantly below normal (Fig. 3). 
Patient response to the first intralesional BCG injec- 
tions of-a right fungating inguinal metastasis corisisted 
of two days of hyperthermia followed by conversion to 
a positive PPD skin test, an increase in peripheral blood 
lymphocytes to normal levels, and a significant increase 


in total and active T lymphocytes. However, other skin. 


tests remained negative and she had become anergic to 
Dermatophytin-O. 

Growth of the right inguinal lesion senna and by 
the time of the third intralesional BCG injection, the 
surface area of this lesion had nearly doubled.in size. 
Later, white blood cell numbers, T cell subpopula- 
tions, and PHA lymphocyte stimulation were all. de- 


_ pressed below the original low levels; all skin tests, in- 


cluding PPD, were now negative, and the patents 
lymphocytes showed no specific lymphocyte-mediated 
cytotoxicity against cultured LT 2 cells in vitro. No anti- 
gen recognition of tumor neoantigens by cultured 
peripheral blood lymphocytes (PBL) as manifested by 
’}]-thymidine uptake by PBL was noted with tumor 
extracts or mitomycin C-treated tumor cells (Table H). 


No response to skin testing with autologous tumor ` 


extract was observed. The patient's clinical course, 
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Table II. Lyniphoblast transformation (August, 1976) 


: Stimula- 
j Antigen tion index | + 





Lymphocytes 

M. L. PBS 1.00 0.15 
PHA 6.80* 1.01 
PHA J/10 14.29* 0.97 
LT2 KCl (10 ug) 1.14 0.38 
LT2 KCI*(1 ug) 1.28 0.24 
LT2 + mitomycin C, 1.04 0.29 
LT2 + mitomycin C 1.36 0.10 

(M.L. plasma) 
LT4C KCl 1.87 1.01 
Control PBS 1.00 0.07 
' PHA . 67.06 22.49 
PHA 1/10 74.521 12.49 
LT2 KCl (10 ug) 1.21 0.18 
LT2 KCI (1 Hg) 1.08 0.25 
LT2 + mitomycin C 1.05 0.10 
LT? + mitomycin C 1.12 0.24 

(M. L. plasma) 

LT4C KCl 1.05 0.14 
Sister PBS 1.00 0.29 
PHA . 56.15 22.49 
PHA 1/10 | 93.74t 13.45 
LT2 KC] (10 ug) 1.43 0.20 
LT? KCL (I-ug) 1.10 0.33 
LT2 +' mitomycin C 1.16 0.15 
LT2 + mitomycinC + 0.90 0.06 
(M.L. plasma) 
LT4C KCl 0.99 0.03 


PBS: 0.1 ml. phosphate-buffered saline; PHA: phytohe- 
magglutinin (Difco PHA-P), undiluted or diluted 1:10; LT2 
KC1: KCI extract of cultured LT2 cells (1 ug or 10 ug pro- 
tein in 0.1 ml PBS); LT2 + mitomycin C.: 10* mitomycin C- 
treated LT2 cells in 0.1 ml. PBS. LT4C KCI: KCI extract of 
normal human fibroblasts (10 ug protein in 0.1 ml. PBS) 


*Significantly lower than PHA stimulation of control lym- 
phocytes (P «0.01). 


f Not significantly different from normal population (S.I. = 
116 + 26; P > 0.1). 


summarized in Fig. 3, began to deteriorate rapidly. A 
significant (P « 0.001) specific increase in LMC to 15 
per cent, however, was found two days after the patient 
received two units packed red blood cells (Table IIb. 
Spontaneous LMC of the patient’s lymphocytes versus 
cultured cells derived from a bronchogenic carcinoma 


(AT 264) was significantly depressed compared with 


norinal control lymphocytes, although the spontaneous 
LMC increased significantly after transfusion. A slight 
but significant decrease in patient LMC versus both AT 
264 and LT2 in the presence of patient plasma. com- 
pared with control plasma was found. No such differ- 
ence was noted when the control lymphocytes were 
used. 


Comment | 
The only absolute test of malignancy for an iri vitro 
cell line is its biological behavior in the autologous host. 
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Table ni. Lymphocyte-mediated SORORE chromium release assay 





July, 1976 Control AT264 
' : Control. AT264 
M. L. AT264 
M.L. , AT264 

Control LT2 

Control LIT? 

: M. L. LT2 

. M bet LT2 
August, 1976 Control AT264 
g Control AT264 
AMG ise AT264 
M. L. AT264 

Control LT2 

` Control LI2 

M. L. LT? 

M. L. LT2 

. Sister LT2 


9.12 3.00 4 Control 
10.07 2.09" 4 M. L. 
4.70 1.56 4 Control 
—0.74 3.49. 4 M. L. 
11.73 17.81 4. , Control 
0.63 2.08 4 , M.L, 
1.79 1,22 3 . Control 
—0.16 1.88' 4 M.L. 
8.09 2.85 3 Control 
9.40 0.32 3 M. L. 
4.64 1.66. 4 Control 
6.37 ' 1.88 4 M.L. 
—12.93 22.38 3 Control 
—3.84 284 3 M. L. 
15.39 0.57 4 Control 
11.44 2,58- 4 M. L. 
—4.38 5.92 3 Control 





Because such testing is impossible, a variety of alternate 
test systems and criteria have been developed to evalu- 
ate the malignant potential of cultured cells. 

Based on:extensive study of the growth properties of 
human embryonic and adult lung fibroblasts, Hay- 
flick'* postulated the following criteria for malignancy 
in vitro: (1) heteroploidy, (2) morphology (histologic 
criteria of malignancy), (3) indefinite growth oy to 
be propagated continually in culture). 

Other criteria of malignancy include growth in an 
immunodeficient test animal (nude mouse) and/or 
anchorage-independent growth in soft agar.® !9 14. 38 
These criteria liave béen accepted and confirmed to 
some exterit by many. investigators, but some appar- 
ently ' ‘normal” cells have also been established: in con- 
 ünual cell culture. Although most normal human cells 
in tissue culture undergo, senescence and will not pro- 
liferate past 50. to 70 generations, occasional normal 


cells undergo an “immortality event,” generally with a | 


change in cell growth kinetics resulting i in a continuous 
proliferating- cell line." ? Although initially diploid, 
these cells generally convert toa heteroploid karyotype 
. in tissue culture. "Normal" diploid cells in culture can 


'. also mimic the. morphologic appearance of malignant 


cells. While mimicking: some of the properties of 
malignant cells, these immortal or established presum- 
ably nonmalignant cell lines have not been found to 
produce clones when cultured in soft agar and do not 
produce tumors imeight to 10 weeks when injected i MEO 
an appropriate animal model like, the nude mouse.? 


Therefore; the most definitive criteria of malignancy - 


remain the ability of the cells in question to proliferate 
into progressively growing tumors in syngeneic, im- 
munosuppressed, Or immunodeficient animals, and 


ui 


anchorage-independent cell growth, such as in soft 


agar suspension. 
. Cultured LT2 cells amply satisfy Hayflick’s criteria 


of malignancy in vitro, with a heteroploid chromo- ' 


some complement, abnormal cytology; and continued 
growth in culture beyond 70 generations. Most i impor- 
tant, LT2 cells satisfy the criteria of Shin and, associ- 
ates" for tumorigenicity in the nude mouse, consisting 
of the appearance of a palpable nodule-at the site of 
injection within 10 weeks. Although such criteria are the 
most stringent currently available, they are not infalli- 
ble. For instance, malignant tumor cells taken directly 
from a cancer may not grow in a nude mouse because of 


metabolic considerations. Unfortunately, no single cel- ' 


lular property has been found which adequately defines 


the malignant state. LT2 shows contact inhibition when. 
grown in monolayer cultures, which may reflect its poor 


anchorage-independent growth in soft agar. The pres- 


jm 


ent criteria of malignancy of in vitro cells are based ona., 


variety of parameters which include the heterogeneous ° 


properties of cancer cells but exclude normal cells. 
Concern has been expressed regarding the use of 
cultured cells as models of malignancy, because of 
possible selective pressures occurring in vitro with re- 
sulting alterations in antigenicity or metabolism com- 


pared with the original tumor. Such concerns are valid 
and alteration in any given parameter may occur in. 


vitro within the limits imposed by the genetic informa- 
tion of the cells. On the other hand, many cell lines 
maintained i in culture for long periods have continued 
to express properties of the original tumor type. For 
example, the BeWo cell line (a choriócarcinoma) has 


continued to secrete HCG despite 1] years in tissue - 


culture.? Isoenzyme phenotypes in cultüred cells have 
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also been found to remain stable, even in the face of 


karyotype instability, treatment with mutagens, and 
malignant transformation.™ 3 In studies of karyotype 


stability in long-term cultures, Fraccaro and associates?’ 


noted that abnormal karyotypes do not necessarily 
predispose to instability, and long-term cultures may 
accurately reflect the tissue of origin. The RPMI 2650 
cell line was reported to show very little change in 
karyotype over a period of one year in culture.*? 

Other studies of cell lines have noted a numerical 
drift in chromosome complement in culture.“ Analo- 
gous exceptions to the stability of other malignant cell 
properties during continual culture have also been re- 
ported.” Consequently, interpretation of observations 
with the use of any cultured tumor cell line must be 
made in view of alterations that may result from con- 
tinual cell propagation in vitro. 

However, alterations in cell properties may not be 
limited only to malignant cells in vitro. Altered sub- 
clones may also occur in vivo in any large tumor cell 
population as a result of spontaneous mutations or 
selective pressures occurring in the expanding tumor 
cell population. Even a 1 cm. tumor represents nearly 
30 cell doublings and more than one billion cells, giving 
ample opportunity for development of subclones. In 
fact, Baumal and Scharff? noted subclones of MOPC 
173 myeloma cells produced bv in vivo passage, as 
judged by their immunoglobulin secretory products. 
In vivo development of subclones is also indicated by 
non-CEA~producing primary tumors with CEA-pro- 
ducing metastases. Harvey and associates demon- 
strated heterogeneity of immunoreactive CEA ex- 
tracted from various tumors, showing differences in 
carbohydrate composition and molecular weight. No 
immunoreactive CEA was found in breast carcinomas 
(an epithelial tumor), but CEA activity was found in 
metastases in the liver, verifying subclonal variation of 
tumors in vivo. Similarly, a CEA-producing tumor re- 
curring following treatment may no longer express 
CEA activity. Thus, alteration in karyotype or pheno- 
typic expression in malignancies may occur both in vivo 
and in vitro. 

Patient M. L., discussed in this report, was found to 
have a serum CEA concentration of 9.8 ng. per millili- 
ter, despite the epithelial origin of the vulvar tumor. 
Subsequently, cultured cells (LT2) derived from a 
lymph node metastasis of this tumor were found to 
produce 0.877 ng. CEA per 10° cells per day (above 
fetal calf serum CEA levels). The presence of CEA ac- 
tivity noted both in vivo and in vitro and subsequent 
loss with passage in culture reflect the dynamic state of 
tumor cells which may occur both in the test tube or in 
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the patient. These vagarities are the realities which 
must be considered by both cancer researchers and 
therapists. | 

Sensitization to CEA in some cancer patients has 
been reported. Gold? noted circulating antibodies 
against CEA, and Gostanza and associates *€ noted CEA- 
antibody complexes ig a patient with nephrotic syn- 
drome and colon cancer. The secretion of CEA by cells . 
in tissue culture may explain “some cases of specific 
lymphocyte-mediated cytotoxicity or lymphoblast trans- 
formation in CEA-sensitized patients. Fetal calf serum 
(FCS) should not be used in either test (LMC or lym- 
phoblast transformation), since sensitized patient lym- 
phocytes could potentially respond to the CEA in FCS. 

An intriguing line of investigation suggested by 
properties of the LT? line is the apparent relationship 
between human malignancy and cellular production of 
the beta subunit of HCG. McManus and co-workers? 
have demonstrated HCG-f on the cell surfaces of 25 of 
28 different tumors by means of peroxidase-labeled 
antibody staining. Active tumor cell production of 
HCO-f in vitro has also been noted, not only in this 
study of LT2, which secretes about 4 ng. per 10* cells 
per day (0.1 per cent the HCG-8 production noted in 
the choriocarcinoma cell line BeWo), but also by the 
cervical carcinoma cell line CaSki*® and an ovarian car- 
cinoma cell line.® 

The only nonmalignant source of biologically active 
HCG known is trophoblastic tissue, which actively in- 
vades the uterine endometrium during early preg- 
nancy. Serum concentration of HCG begins to decline 
during gestation at about the same time that active en- 
dometrial invasion by trophoblasts ceases.“ (A recent 
report suggests low-level HCG production by liver and 
colon of normal individuals, but this HCG isapparently 
nonfunctional.*)) 

LT2, a relatively well-differentiated cell line derived 
from a metastatic lesion, also produces and secretes the 
beta subunit of HCG. Further research will be needed 
to determine whether the expression of HCG-f by such 
a wide variety of tumors as noted by McManus and 
colleagues is integrally involved in the cancer process: 
or simply the random expression of a normally re- 
pressed gene. 

Patient M. L.'s lack of specific tumor antigen recog- 
nition, ascertained by lymphocyte-mediated cytotoxic- 
ity, lymphoblast transformation, and in vivo autologous 
tumor antigen skin test response, may reflect a lack of 
antigenicity of tumor cells or a specific suppression of 
immune response to tumor antigens. However, the ab- 
sence of general immune responses to both microbial 
recall skin test antigens and DNCB is more consistent 
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with a state of total immune suppression. Lymphocy-e , 


numbers, total T cell, active T cell, and B cell fractiors, 
and mitogen stimulation of lymphocytes are also con- 
. sistent with a total suppression of the pazient's immur.e 
system. À spontaneous (nonspecific) LMC of the pa- 
tient’s lymphocytes versus unrelated malignant ce Is 
significantly lower than normal, lymphocytes is cons=- 
tent with recent observations that spontaneous LMCis 
depressed in cancer patients. ers | 

Spontaneous LMC may be used as another critericn 
of a cancer patient's general immunocompetence. D-- 
creased spontaneous LMC has been shown to correla.e 
with depression of mitogen stimulation (PHA), skin test 
anergy to microbial recall antigens, and progression © 
metastatic disease.?! 2% 51: 52 It is of interest that orr 
patient, M. L., had depressed nonspecific LMC against 
both her own cancer cells (LT2) and against a lurg 
cancer cell line (AT 264), One month prior to her 
death, despite extensive disease and anergy by both n 
vivo and in vitro criteria as noted above, she showed a 
specific LMC of 15 per cent against her own tumer 
(LT2) and a statistically significant increase in noz- 
specific cytotoxicity against the lung cancer cell line («- 
though not to "normal" levels). This occurred two da-s 
following the transfusion of two units of blood. Cyte- 
toxicity studies done one day prior to transfusica 
confirmed the absence of specific cytotoxicity (data net 
shown). 

Àn increase of both specific and nonspecific 
lymphocyte-mediated cytotoxicity 48 hours after n - 
ceiving blood in a totally anergic patient is of interet 
since transfused blood has been shown to contain viab £ 
lymphocytes which may retain function for lorz 
periods following transfusion. 
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A transient immune potentiation was also noted with 
BCG treatment, consisting of a conversion from a 
negative to a positive PPD skin test response and an 
increase in total circulation lymphocytes, T cells, and B 
cells, but the patient soon became completely anergic, 
with progression of her disease despite further im- 
munotherapy. 

The efficacy of BCG in the treatment of animal 


. tumors in well-controlled experiments has been re- ` 


peatedly confirmed, but Baldwin and Pimm* have 
shown that the response to BCG varies directly with the 
tumor’s antigenicity. The variability of results noted in 
reports of therapeutic clinical trials with BCG is consis- 
tent with the generally poor antigenicity reported for 
many if not most human tumors. In addition to limi- 
tations in response with relatively nonantigenic tumors, 
adjuvant immunotherapy i is virtually useless with bulk 
tumor. Patient M. L. did not respond clinically to BCG 
therapy, although a transient increase in several im- 
mune parameters were noted, confirming the bone 
marrow-sparing effect of BCG reported by others.” 
We have attempted to monitor a variety of parame- 
ters involving the tumor-host relationship. The pres- 
ence and character of tumor antigens and the role of 
the host’s immune system in tumor defense are com- 
plex and currently poorly understood. Considerably 
more work will be needed to understand this complex 
relationship. Current methods used to enhance the 
hosts immune response to a malignancy (immuno- 


therapy) are at present minimally effective. The use of 


in vitro tumor to study both the tumor process and the 
tumor-host relationship may be potentially rewarding 
area of investigation in cancer research. 
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Cancer of the cervix —A sexually transmitted disease 
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Cytologic screening in a p-ostitute population 
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Taipei, Taiwan 


The epidemiology of cervical cancer has been the subject of many articles centered around : 
the question, "Is cancer of the cervix a sexually transmitted disease? A group of 750 
Taiwan prostitutes had cervical cytology perforr ed at the time of required gonorrhea 
screening. The prostitutes represented a unique group in which the variables of frequent 
intercourse with multiple partners and multiple irfection can be separated from early coital 
experience. Cervical cytology was obtained and.processed by the Pathology Department at 
. Navy Medical Research Unit No. 2. A bilingual cuestionnaire was completed with the aid of 
a medical interpreter. The results included only sight of the 750 specimens in the _ 
"dysplasia plus" category for a rate of 10.7 per ,000. The low yield of abnormal cytology 
suggests the factors-of multiple partners, frequeat intercourse, and high gonorrhea infection 
rate are not significant epidemiologically if they »ccur after the phase of active metaplasia, 
occurring during the first pregnancy or early adcescence. (Am. J. OBSTET. GYNECOL: 131: 


620, 1978.) 


THE EPIDEMIOLOGY OF cervical cancer has beer. the 
subject of many articles and much debate centered 
around the question, “Is cervical cancer a sex ally 
transmitted disease?!^!? As part of a gonorrhea scr=en- 
ing in Taipei, Taiwan, cervical cytology: was offered as 
an incentive for prostitutes to participate in a screening 
examination for gonorrhea infection rates of the cervix 
- and oral pharynx and for drug resistance. This popula- 
tion is unique because the variables of frequent irter- 
course with multiple partners and frequent infectons 
can be separated from early intercourse which is so- 
cially and morally unacceptable in the present Tai van 
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culture. Young girls do not finish secondary education 


until 18 years of age, and sexual exposure before this 
time is.rare. 


Material and methods . 


The study group consisted of 750 prostitutes who by 
law must register and undergo weekly examinations 
for gonorrhea, with an infection rate of eight per cent 
(previously reported data).! It should be noted that 
screening is done weekly, and, therefore, the eight per 
cent infection rate represents a reinfection or incuba- 
tion since the last screening one week prior to examina- 
tion. Though frequently screened for infection, 
cytologic examinations (Papanicolaou smears) are 
rarely obtained by this group. Colposcopy and cryo- 
surgery are not readily available to lower socioeco- 
nomic groups in Taiwan, and without "routine pap 
smears" the diagnosis of premalignant cervical cancer 
is not.frequently made. At the time of weekly. 
gonorrhea screening, cytologic material was obtained 
from the cervix and upper vagina by Ayre spatula, 
smeared on a glass slide, and. fixed with Cytofix. The 
gross appearance of the cervix, that is, ectropin (ec- 
topy), was not recorded. The slides were then pro- 


cessed át Navy Medical Research Unit No. 2, Taipei, 
‘Taiwan, and read by the staff pathologist. Positive 
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cytology was reported to the participant, and she was 


advised to have fürther evaluation. Histologic follow- 


up is not available on these patients. A clinical data - 


sheet including age, length of employment, frequency 
of intercourse, contraception, and pregnancy history 
was completed with the aid of laboratory personnel, 
and the data were computerized. 


Results 


"The general statistics for the study are shown in 
Table I. Cytologic résults were às follows: normal in 
253 (33 per cent), mild inflammiation in 426 (58 per 
cent), inflammatory atypia in 33 (four per cent), 
dysplasia in 7 (0.93 per: cent), and suspicious in one 
(0.13 per cent). The low dysplasia rate of 10.7 per 
1,000: was of great surprise to us. Although age of first 


sexual activity was not directly asked, age of onset of - 
employment was 18 years or older in 96 per cent of the. 


prostitutes studied. Onset of employment in the prosti- 
tutes with "dysplasia plus" cytology was two age 18, one 
age 19, one age 21, two age 23, one age 31, and one 
age 33. | 


Comment 


Large studies of cytologic screening in prostitutes are :' 


not found in the literature. Roje? states that prostitutes 
have. a risk factor of cervical cancer 4.7 times that of 
comparable socioeconomic’ control subjects. No data 


are given to support this statement. Pereyra studied. 
601 prison (women’s,prison) inmates and found a rate ` 


of cervical cancer of 25 per thousand —six times that of 
the rest of the community. The incidence of prostitu- 
tion was 38 per cent. Age of first coital experience is 
not discussed in his paper. Moghissi and Mack’ simi- 
larly found a fourfold increase of cervical cancer rate 
in 460 prisoners with a 30 per cent rate of prostitution. 

One could question whether the Chinese are pro- 
tected by virtue of their race, but Belmaric?? states that 


cervical cancer is the most common malignancy among: 


Chinese women in.Hong Kong, Taiwan, and the 
Chinese mainland. Personal experience of one of us 
(Dr. Sebastian) at Chinese Veterans General Hospital 
in Taipei, Taiwan (1973 to 1976) was also that cancer 
of the cervix is a common malignancy ` Da Chinese 
women. 


Epidentiólggie studies” have identified many social 


risk factors including: early sexual activity, early mar- 
riage, promiscuity, multiple induced abortions, low so- 
cioeconomic status, extramarital relationships, multiple 
or broken marrjages, race differences, prostitution, 
and venereally transmitted infections. These social fac- 
tors can be transposed into physical' factors, namely; 
age at first coitus, coital frequency, and number of 
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Table I. General statistics 


Statistics 
Age (yr.) |. 26 18-54 
Leügih of employment (yr) 3.5 «1-20 
Frequency of intercourse (per day) 4.8 1-30 
Number of pregnancies 2.2 0-22 
Number of induced abortions | 1.5. 0-21 


f 


coital p Common denominators of the "low- 
risk groups" are restrictive codes of sexual conduct and 
religious endogamy, «hat is those who many within 
their religious faith. “High-risk groups” are prone to 
have early sexual activity with multiple partners, 

Coppleson! in an excellent review of the epidemiol- 
ogy and etiology of cervical cancer amplifies the above 
facts and presents a “tissue at risk hypothesis" He 
states that squamous cell cancer of the cervix does not. 
arise from either native squamous or native columnar 
epithelium of the cervix but rather occurs in a special 
type of stratified epithelium of the cervix replacing 
pre-existing columnar epithelium. This physiologic 
process is called squamous metaplasia. If atypical 
changes take place, this result is dysplasia with possible 
neoplastic potential. It may be expressed then, or after 
a variable "latent" period, by the.development of, 
dysplasia or carcinoma of the cervix. His theory is sup- 
ported by colposcopic study of 14,000 patients with the 
following conclusions: | 

l. Serial examination of the same cervix over a 
period of one to 10 years revealed no change in the 
mataplastic epithelium. 

2. Serial examination during multiparous pregnan- 
cies and the postpartum period revealed no change in 
the metaplastic epithelium. 

3. Study of primiparous pregnancies with physio- 
logic eversion of the cervix often resulted in active 
metaplastic change during the first pregnancy. 

4. Some primiparous patients had metaplastic 
changes at the onset.of the first pregnancy. 

Questioning an ‘earlier period of dynamic change, 
Coppleson studied 300 adolescent girls between the 
ages of 12 and 17. Thirty were “virgins” undergoing 
examination under anesthesia for other reasons. Two 
hundred and seventy had been reprimanded on 
charges of “exposure to moral danger.” His findings 
were 40 per cent atypical transformation zone in the 
“promiscuous population" which was rare in the “vir- 
gin” group. Histologic and histochemical study of the 
cervix at the time of dynamic phase indicated a de- 
ficiency of the basement membrane for short periods 
and suggests that the new epithelium following meta- 
plasia has been derived from stromal cells. It is at this 
time of “active metaplasia” that the new cells may be 
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Table II. Teenage cytologic screening 







Author. : 


Ras 15, 1978 
Am. J. Obstet. Gynecol. 





- Dysplasia rate 
per 1,000 screened 





Ferguson? (1961) - +66 Class IIL: 2,300 33.5/1.000 
| =. 11 Class IV - ae 
Ferguson!* (1967) . . e 167 Positive — —. 
Christopherson5 (1965) . 6 Positive E061 . 1.2/1,000 
Kaufman et al!$(1965) ° , 2 Positive | 1,199 — 
Kaufman et al.?” 61970) ` 296 Inconclu ive 10,246 29.5/1,000 
EG 6 Positive B 

Wallace’! (1972) -` - 51 Positive — 7,520 x 
Feldman et al.!? (1976). . 188 Mild SET lasis or worse | . 2,655 70.8/1,000 





vulnerable to whatever the mutagen that is responsible 
for cervical neoplasia. 
‘Cervical dysplasia and neoplasia is now eoa as 


a disease of the sexually active teenager!?-!9 (Table II). 


These studies deal with cytologic screening in venereal 
disease clinics or family planning clincis where’ -on- 


traceptives are generally dispensed. This group am- 

plifies the variablé of early coital experience butcoes | 
not necessarily imply multiple partners or frequen. in- ` 
fections. The dysplasia rates varied from one to 70 per . 


thousand in a population that may have been przvi- 


ously screened. This supports Coppleson's theory. hat ` 


sexual activity during the adolescent phase of acive 
metaplasia predisposes to cervical dysplasia and reo- 
plasia. Many authors feel that there is a continu im 
between dysplasia. and neoplasia including: inva -ive 
cancer of the cervix:! 2 20 21 


The low yield of 10.7 per 1, 000 screened among ene; * 


Chinese prostitutes further supports Coppleson’s wrk 
as this unique group clearly separates the variables of 
frequent intercourse with multiple partners and multi- 
ple infections from early coital experience (under he 
age of 17) and contradicts the conclusions of Ro-el, 
Pereyra, and Moghissi that prostitution predisposes to 
increased rates of cervical cancer. As this populatbn 


was not. previously cytologically screened, the low 
ee rate has even greater significance. 


Comment - 


Suspicious Or positive cytology | was found in eight of 
750 prostitutes screened for a rate of 10.7 per 1 000 i in 
a previously unscreened population. 

This.study supports the facts that early coital activity 
is the most important epidemiologic risk factor. in the 
development of cervical cancer and that frequent i in- 


tercourse with multiple partners and multiple iù- 


fections is not an important factor in the development 
of cervical cancer if it does not occur during the period 
of active metaplasia found during ádolescence or dur- 
ing the first pregnancy. 
Individuals known to be iexvally active before the 
age of 17 must be considered "high risk" for cervical 


‘cancer and frequent cytologic Screening is mandatory 


regardless of age. 
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for preparation of this manuscript. 
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Ihe spontaneous occurrence of progressive synergistic 
bacterial gangrene on the abdominal wall 


JAMES W. DALY, M.D. 
MICHAEL J. LUKOWSKI 
GILLES R. G. MONIF, M.D. 


Gainesville, Florida : 


Two cases of the spontaneous occurrence of p gressive synergistic bacterial gangrene are 
described. The ability of disease to progress after the initiating bacterial agents are 
eieeleaiee is commented on. (AM. J. OBSTET. GYNECOL. 131: 624, 1978.) 


SYNERGISTIC BACTERIAL GANGRENE, as orig-nally 
defined by Brewer and Meleney! in 1926, involves the 
subcutaneous tissue of the abdominal wall and is 
characterized by a relentlessly destructive cutareous 
lesion which is often lethal. The process usually begins 
at the site of a drain or near retention sutures.” ? While 
members of the Enterobacteriaceae are demonst-able 
within the central cuff, microaerophilic streptccocci 


and Staphylococcus aureus can be isolated from the - 


advancing edge of the ulcer.* Experimentally, Me2ney 
was unable to reproduce disease unless both bacteria 
were concomitantly injected into the skin of rabbit. and 
guinea pigs. While Fournier's syndrome is a weL-de- 
lineated entity for the male, the occurrence of son- 
taneous disease, particularly involving the lower addo- 


men, is not well recognized in the female.® 8 This paper : 


is a report of two cases of spontaneously occuxring 
progressive synergistic bacterial gangrene which aave 


occurred in the last nine months at the Shands Teach- . 


ing Hospital. Comments are given on the problem ob- 
served in diagnosis and management. 


Case 1 


R. G., a 32-year-old obese (5 ft. 5 in., 281 pounds) 
diabetic black woman, came to the Shands Teacaing 
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Hospital Emergency Room because of a tender left la- 
bial mass. A cellulitis of the ponderous abdominal 
pannicular fold was also present. Past medical history 
included the occurrence of a left Bartholin’s abscess 
treated one year previously, as well as numerous blood 
sugar values in the 300 mg. per cent per 100 ml. range. 
The labial mass was opened, cultures taken, and tetra- 
cycline, 250 mg. four times daily, started. These cul- 
tures grew staphylococcus coagulase positive resistant 
to tetracycline and a beta hemolytic streptococcus, not 
group Aror D. She returned to clinic in one week, as 
instructed, complaining of fever, chills, and general- 
ized malaise. Physical examination revealed an open 
necrotic draining ulcer above the symphysis (Fig. 1). 
The labial ulcer had also increased appreciably in size. 
The patient was seen by the Obstetrics-Gynecology In- 
fectious Disease Service because of a diagnosis of pro- 
gressive synergistic bacterial gangrene. She was im- 
mediately admitted to the Benign Gynecologic Service. 
Repeat cultures of both areas grew Proteus mirabilis re- 
sistant to tetracycline and enterococcus resistant to tet- 


_racycline. Because of an admission hematocrit of 28 


per cent, the patient was transfused and the diabetes 
regulated with insulin. During the next two days the 
abdominal ulcer increased in radius by 1.5 cm. On the 
third hospital day she was transferred to the Gyneco- 
logical Tumor Service and immediately taken to the 
operating room where a wide excision of the abdomi- 
nal as well as vulvar ulcers was done. No closure was 
attempted and we: packs were left in place. : 

. Postoperative therapy consisted of oxacillin for 10 
days (erythromycin was added at Day 7) and dressing 
changes three times a day, as well as close monitoring 
of blood sugar. The patient was discharged 11 days 
after surgery with progressive healing of both wounds. 
She was continued on erythromycin for a total of 10 
days and seen at home by a public health nurse for 
supervision of dressing changes. 
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Fig. 1. Large open necrotic ulcer above the symphis pubis which developed while the patient was 
being treated with tetracycline for a Meleney'stype II ulcer on the labia. Note the blind fistulous tract 


present at the lower right margin of the ulcer. 


Case 2 


R. K., a 56-year-old white woman with a significant 
history of excessive alcohol consumption, noticed the 
onset of a macular papular rash in the left inguinal area 
along with weakness and throbbing pain in the lower 
extremities. Over the next four days the rash turned 
bluish-purple and increased in size and painfulness. 
She was treated as an outpatient with Butazoladin; a 
tentative diagnosis of arthritis was given. One week 
later because of a fever of 102* F. and failure of the 
pain to ameliorate, the patient was admitted to a local 
hospital. Significant laboratory findings included an 
erythrocyte sedimentation rate of 25 with slight eleva- 
tion of alkaline-phosphatase and lactic acid dehydrog- 
enase. A collagen disease work-up, gastrointestinal 
series, and intravenous pyelogram were all within 
normal limits. The patient was empirically given am- 
picillin. A purpuric coalescent skin rash developed on 
the lower left abdominal wall and groin. Because of a 
presumptive diagnosis of vasculitis, prednisone, 15 mg. 
four times daily, was started. Eleven days after admis- 
sion, because of progressive deterioration, she was 
transferred to the Shands Teaching Hospital Medical 
Service for further evaluation and treatment. 

The patient's gynecologic history was significant for 
Stein-Leventhal syndrome diagnosed at age 23 and a 
fibroid uterus diagnosed at age 40. The latter was 
confirmed. On admission she had a 7 x 10 cm. eschar 
in the left groin and lower abdominal wall as well as 
bilateral lower extremity edema with a fine petechial 
rash on both legs. Cultures at this time grew 
Staphylococcus epidermitis and a Corynebacterium. Sub- 


sequent cultures taken two weeks later grew Proteus 
mirabilis and a Peptococcus. Lung scan revealed multi- 
ple segmental defects consistant with recurrent pulmo- 
nary emboli, and venogram showed bilateral occlusions 
of the common iliac veins below their bifurcation. Pel- 
vic sonography demonstrated a pelvic mass and a 
gynecological consultation was obtained. During the 
four days of diagnostic evaluation, the patient's tem- 
peratures spiked in the evening and she experienced 
several episodes of dyspnea and shortness of breath. 
Intravenous ampicillin and heparin were started. The 
eschar also detached and a necrotic ulcer (Fig. 2) was 
revealed. The diagnoses of progressive synergistic bac- 
terial gangrene and a fibroid uterus (rule out malig- 
nancy) were made. On the eighteenth hospital day she 
was transferred to the Gynecological Tumor Service 
where she underwent a wide excision of the Meleny 
type II ulcer and exploratory laparotomy. The total 
specimen excised measured 8 x 8% x 2 cm. and con- 
tained a 4.5 cm. diameter centrally placed ulcer (Fig. 3). 
The extent of the necrosis extended all the way 
through the subcutaneous tissues to the fascia. At the 
exploratory laparotomy a fibroid uterus was identified 
and a hysterectomy with bilateral salpingooophorec- 
tomy and inferior vena cava ligation were done. The 
steroid dosage was rapidly tapered. Liver biopsy dem- 
onstrated fatty metamorphosis. 

Postoperative therapy included anticoagulation, am- 
picillin, and wet to dry wound care. The patient was 
discharged on anticoagulation therapy 1l days post- 
operatively. Progressive healing of the wound was 
readily demonstrable. 
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Fig. 2. Preoperative appearance of the area of ulceration in 
the left groin. Note at the upper left the opening of a fistulous 
tract which communicates with the main lesion. 





Fig. 3. Surgical specimen from Case 2. Note the wide margin. 


ri 


Comment 


Progressive synergistic bacterial gangrene is a highly 
lethal entity. In the series reported by Stone and Mar- 
tin? in which disease involved the perirectal, periure- 
thral, or pelvic areas, mortality rate ranged from 92 to 
100 per cent. Roberts and Hester"? reported six cases of 
progressive synergistic bacterial gangrene arising in 
Bartholin duct and vulvar abscesses. Of the four pa- 


July 15, 1978 
Am. J. Obstet. Gynecol. 


tients treated with antibiotics and debridement, three 
died. The fourth survived only after radical surgery 
which included excision of the soft tissue down to the 
bladder and removal of both rami of the symphysis 
pubis. Both patients treated with wide excision beyond 
the area of induration and necrosis survived. 

Familiarity and early recognition are key elements in 
avoiding death and the disfiguring or morbid conse- 
quences of radical surgery. The cases reported illus- 
trate two of the ancillary problems encountered with 
synergistic bacterial gangrene: (1) failure to recognize 
the entity, particularly when it occurs spontaneously; 
and (2) even when the diagnosis is made, recalcitrance 
to perform the necessary surgery. 

Case 2 demonstrates the lack of clinical familiarity 
with this entity. Had this patient not had leiomyomata 
of the uterus, she would still be on a medical ward 
receiving corticosteroids and antibiotics. The mortality 
rate of this entity is primarily caused by delay. The 
failure to recognize the gravity of the clinical situation 
results in utilization of conventional modes of therapy. 
Case 1 was admitted with a documented diagnosis of 
Meleney type II ulcer. The attending physician was 
reticent to perform the necessary surgery. In the 62 
hours during which the patient was managed conven- 
tionally, the lesion had a radial increase of 1.5 cm. Con- 
servative debridement with or without antibiosis is in- 
sufficient therapy for progressive synergistic bacterial 
gangrene. Only on occasion has massive antibiosis been 
effective without radical surgery, and even these cases 
require some kind of alteration of the internal envi- 
ronment, for example, hyperbaric oxygen chamber. 

In the two cases presented, the infection was full 
thickness from the skin to, but not including, the fascia 
of the abdominal wall and groin. 

In the second case the infection included the left 
lower abdominal wall and the groin. During the dissec- 
tion it was noted that a rather large vein connected with 
the base of the infected area to the left saphenous bulb. 
This probably seeded the venous system and led to the 
thrombi and pulmonary emboli. The necrotic tissue ex- 
tended below the fascia lata into the fossa ovalis and it 
was necessary to dissect the infection from the femoral 
vessels. 

The fascia was spared in these two spontaneous in- 
fections. However, when the infection follows an op- 
eration which transgresses the fascia, the full thickness 
of the abdominal wall is involved and must be excised. 

The primary treatment of these necrotizing soft tis- 
sue infections is surgical. The whole area of necrosis 
must be excised in the operating room under anesthe- 
sia. The excision should include the full thickness of 


- 
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the abdominal wall down to the fascia and must be wide 
enough to reach healthy bleeding tissue. 


Obviously, the earlier the surgical treatment, T 


smaller and less disfiguring the surgical defect. In the 
first case the excised area was large, but the abdominal 
wall was redundant and it closed quickly by secondary 
intention. In the second case the area was grafted after 
a granular base was established. 

Bacteriologically, the entity is a potpourri in which 
several combinations of organisms can combine to pro- 
duce an effect comparable to that which Meleney has 
described with the microaerophilic streptococci and 
Staphylococcus aureus. As is illustrated in Case 1, the 
classic pathogens initiated disease. When eradicated by 
systemic antibiosis this combination was replaced by a 
member of the Enterobacteriaceae (Proteus mirabilis) 


and the enterococci. The ability of resistant organisms: 
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to fill the biological void created by antibiosis and the 
progression of disease as resultant consequences may 
partially explain extremely high incidences of thera- 
peutic failure observed simply with antibiosis. This 
combination of a proteus organism and the enterococci 
was observed in two of the cases reported by Roberts 
and Hester.’ If one substitutes Enterobacteriaceae for 
the individual members of the group, a more consistant 
bacteriologic pattern appears to'evolve. 

There are certain predisposing factors to this type of 
synergistic bacterial gangrene. Individuals with dia- 
betes mellitus (Case 2) invariably represent the majority 
of patients encountered in any series. Any debilitating 
disease may be a predisposing factor. The history of 
excess ethanol intake obtained in Patient 2 may have 
been a contributing factor. 
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Steroids in human myometrium and peripheral blood 


during the menstrual cycle 
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Blood samples were collected prior to vaginal hysterectomy from nine women in the 
proliferative phase of the cycle and from 15 women in the secretory phase, and from each 
uterus five grams of the fundus were obtained. The concentrations of progesterone (P), 
20a-dihydroprogesterone (20a-DHP), estradiol-178 (E;), and estriol (E;) were determined in 
serum and in the tissue with the use of specific radioimmunoassays. The concentrations of 
P and 20a-DHP in serum and myometrium were significantly higher in the secretory than in 
the proliferative phase. Furthermore, the concentration of P in myometrium was significantly 
higher than in serum in the secretory phase, indicating a specific uptake of P by the 
myometrium. The concentration of E, was about 10 times higher in the myometrium than in 
.the serum during both phases of the cycle and appeared to be«independent of the serum 
levels. This indicates a specific but limited uptake of E, by the myometrium. The E, levels 
in the tissue showed no significant differences during the menstrual cycle, whereas in the 
serum the E, concentrations were higher in the secretory than in the proliferative phase of 


the cycle. (AM. J. OBsTET. GYNECOL. 131: 628, 1978.) 


PREVIOUS INVESTIGATIONS ON progesterone levels 
in uterine muscle of pregnant women have been re- 
ported by Barnes and associates,’ Kumar and Barnes,” 
Mitsui and co-workers? Zander and Runnebaum/ 
Wiest? Runnebaum and colleagues, and Nilsson.’ Lit- 
tle is known, however, about the concentration of pro- 
gesterone in the myometrium of nonpregnant women. 
In preliminary studies mean progesterone values of 1 
to 2 ng per gram uf uterine muscle have been reported 
by Klinga and associates.’ In two pieces of postovula- 
tory myometrium, Mickan? reported a progesterone 
concentration. of 5 ng per gram of tissue. 20a- 
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Dihydroprogesterone has been determined only in 
myometrium of pregnant women by Runnebaum and 
Zander.? The concentrations of estradiol-178 and es- 
triol have been estimated in a whole human uterus dur- 
ing early pregnancy by Klinga and Runnebaum" and 
of estradiol-178 in the second half of pregnancy by 
Batra.? In nonpregnant human myometrium estradiol 
has also been measured by Klinga and co-workers? 


. The aim of the present study was to gain knowledge 


of the concentrations of progesterone, 20a-dihydro- 
progesterone, estradiol-178, and estriol in human 
uterine muscle in comparison with the peripheral 
blood concentrations during the proliferative and se- 
cretory phase of the menstrual cycle. Such data are not 
available and may be important for studies of the 
mechanism of action of these steroids in this target 
tissue. 


Material and methods 


Biood and myometrium samples were obtained from 
24 women, aged 32 to 49 years. Their menstrual cycles 
ranged from 21 to 35 days. These patients came into 
the hospital for colpo-hysterectomy and colporrhaphy. 
All uteri studied were of normal size and free from 
myomas. Prior to the operation 20 ml. of peripheral 


blood was drawn. Immediately after removal of the 
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uterus five grams of myometrium was obtained from 


the fundus. The tissue -was thoroughly freed: from en- . 
dometrium and washed twice with cold 0.9 per cent | 
NaCl solution. Plasma contamination of myometrial | 


tissue after this procedure has no significant influence 
on the results of steroid determinations, as proved by 


Barnes and colleagues.! Classification of the prolifera: 
tive and secretory phase of the myometrium samples 
were made by histologic examination of the eng: 


trium. 
Quantitative determination of the steroids. 


In myometrium. Five grams of mvometrium was cut. 


into small pieces and’ frozen in liquid nitrogen. 


Homogenization was carried out with a microdismem- . 


brator (Braun, Melsungen). To the homogenate was 


added four volumes of tris buffer (0.01M tris-HCl, 1.5* 


mM. ethylenediaminetetraacetic acid, pH 7.5), and the 
labeled steroids (each 10,000 d.p.m.) as. 1.2°H- 
progesterone (55.7 Ci. l 
dihydroprogesterone (33.5 Ci. per mmole), 2,4,6,7- 
3H-estradiol-178 (98.5 Ci. per mmole), and 2,4,6,7- 


3H-estriol (85.0 Ci.. per mmole). After incubation at ` 


room temperature for two hours, extraction was per- 
formed three times with equal volumes of diethyl 


ether. With this procedure about 90 per cent of the | 


labeled steroids were recovered. Further purification 
and separation of the steroids is shown in Fig. 1. The 
over-all recovery in the 24 samples was: P, 76 + 5 per 
cent; 20a-DHP, 63 + 6 per cent; Ej, 87 + 4 per cent; 
Es, 88 + 6 per cent. 

In serum. Serum, 0.2 to 1.0 ml., was diluted to 2 ml. 
with 0.9: per cent saline; and 4,000 d.p.m. each of the 
labeled steroids was added. The samples were ex- 
acted three times with equal volumes of petroleum 
ether for.P and 20a-DHP determinations and with 
diethyl ether for the determination of estrogens. 

_ The chromatography and the radioimmunoassay for 


P and 20a-DHP have been described by Runnebaum .. 


and associates '* in tissue samples and in serum. 20a- 
DHP was not separated: from the 208-isomer by this 
method. Our results for 20a- DHP include the 208- 
DHP concentration. The separation of the 20a- and 


208-isomers has been omitted because the concentra- - 
tion, of 208-DHP does not exceed 20 per cent of the . 


value of 20a-DHP.*: 9 The quantitative determinations 


of E, arid E, were performed with antisera against : 
estradiol-17a-6-carboxymethoxime-bovine . serum al- 


bumin (BSA) and estriol-6-carboxymethoxylamine- 
BSA according to the methods of Doerr and co- 


workers! and Goebel and Kuss.” The intra-assay pre- - 
10) and: 


cision in serum of E, was 5.1 per cent (No. = 
that of E, was 4.4 per cent (No. = 10), and the interas- 
say precision was 10.5 per cent (No. = 20) and 7.0 per 
cent (No. — 20), respectively. 


per mmole), 1.22-H-20a-- 


. progesterone 
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diethylether extract. 


Sephadex LH 20 
benzene/methanol (85:15) 


~ progesterone - estrone  estradiol-178 estriol 
200¢-dihydroprogesterone : ' 
!- 
Sephadex LH 20 : 
hexanelethylacetate/ methanol 





(87,5: 5,0: 7,5 





* , f 
20x-dihydroprogesterone 


Fig. 1. Purification and separation of the steroids. 
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. Fig. 2. Mean concentrations of progesterone (P), 20a-di- 


- 


à hydroprogesterone (20a-DHP), estradiol-178 (E 5), and estriol 


(E;) in the proliferative and secretory phase of the cycle. 


Statistics. The Mann-Whitney U test (Wilcoxon test) 
was applied to the values of Tables I and II for calcula- 
tion of differences between the various steroid concen- 
trations. 


Results 2 


The concentrations of P, 20a- DHP, E, and E, in 
myometrium and serum of nine women during the 
proliferative phase of the cycle are compiled in Table I. 
The levels of P, 20a-DHP, and E; showed no significant 
difference. between myometrium and serum. The E, 
levels in myometr ium, however, were on the average 
10 times higher than those in the serum. The concen- 
trations of P, E;, and 20a-DHP in myometrium show a 
good correlation with the concentrations in serum, as 
indicated by the coefficient of correlation (Table I). 
The correlation is not good for, Es. Table II summa- 
rizes the concentrations of the steroids in the secretory 
phase of the cycle. The mean P level in myometrium 
was significantly higher than that in the peripheral 
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Table I. Steroid concentrations in human myometrium and in peripheral blood during the proliferative 
phase of the menstrual cycle 










20a-DHP ` 













j Progesterone Estradio-17f: 
Day of | Tissue Serum Tissue Serum Tissue Serum Tissue 
No. cycle | (ng./Gm.) | (ng./ml.) | (ng./Gm.) | (ng./mL) | (pg/Gm.) | (pg./mL.) | (pg./Gm.) 
I K. E. 34 8 , 0.49 0.45 0.39 — 530 8.4 
2 S. O. 47 9 0.27 0.36 0.17 0.22 440 30 29.0 16.3 
3 O. B. 39 > 9 0.24 0.47 0.21 0.24 370 55 26.0 8.4 
4 K. R. 41 10 0.81 . 1:28 0.47 0.62 910 ` 53 10.2 10.1 
5 H. R. 49 12 0.65 . - 0.61 0.45 0.29 - 550 48 51.0 12.9 
6 H. A. 42 13 1.90 1.28 0.49 0.44 — — 32.0 11.9 
7 O. J. 32 13 1.48: 1.20 0.42 0.54 370 48 33.0 | 11.0 
8 K. E. 45 13 0.56 0.82 0.23 0.36 60 18 — 10.7 
'9 S. H. 33 15 0.70 0.70 0.33 0.28 810 59 30.1 16.4 
Mean 40 0.79 0.80 0.35 0.37 505.0 40.9 27.0 12.0 
S.D. 0.55 ` 0.37 0.12 0.15 2606.3 13.5 14.2 2.9 
Coefficient of correlation (r) ' 0.834 


between tissue and serum 


0.698 0.847 0.485 


Table II. Steroid coricentrations in human myometrium and in peripheral blood during the secretory 


phase of the menstrual cycle 










. +» 20a-DHP 


LT 

i Age | Day of Tissue Serum Tissue Serum Tissue Serum Tissue 

. | Women | (yr.) | cycle | (ng./Gm.) | (ng./ml.) | (ng./Gm.) | (ng./mL.) | (pg./Gm.) | (pg.iml.) | (pg./Gm.) 
0834 TI 4 | 


Estzadiol-17B 


Serum 


(pg./ml.) 








19 F 15 3.8 - 2.8 Ld 253 57 20 98 
l1 S.A. 37 15 12.8 5.5 1.6 E 406 61 16 68 
12  S.Ch. 4] 15 4.0 1.4 0.8 1.1 450 25 — 5 13 
13 G.A. 33 16 13.4 2.9 2.8 1:5; 526 — 23 | 27 
14 K.B. 36 16 21.7 11.6 2.0 1.3 354 95 11 55 
15 K.G. 39 19 3.6 1.8 0.9 0.6 . 720 104 43  . 9 
16 KM. 45 19 28.8 3.9 1.8 1.0 492 81 25 75 
I7 B.Th 4l 2l 6.1 3.2 a 15 688 112 12 78 
18 PRE . 37 95 12.4 4.2 2.9 2.9 640 69 =i, = 
19 B.J.. 33 25. 11.1 4.6 1.9 2.6 492 — 15 55 
90 G.R. 40 2 6.5 2.6 9.5 11. 540 76 33 31 
21 M. E. 38 25 7.7 — 1.5 1.66 . 473 102 27 40 
99 LA. 35 26 5.6 3.5 0.6 —' — B3 66 28 39 
93 RU 37 27 84 35 — 20 = 501 159 9 65 
94 W.M. 37 27 11.7 5.2 1.8 1.2 420 ` 94 39 51 
Mean 58 10.39 4.12- 1.80 1.38 . 496.5 84.2 23.2 49.8 
SD. . 6.06. . 2,44 0.69 0.54 117.1 31.2 10.7 25.8 
Coefficient of correlation (r) : 0.576 0.211 3 0.997 0.622 
between tissue and serum , . 
serum (2a < 0.01). The concentrations of 20a-DHP Comment 


showed no significant difference between myometrium 
and serum. l 

_ The levels of E; wére significantly higher in myome- 
trium than in serum (2o < 0.01). For E, the concen- 
trations during the secretory phase of the cycle were 
higher in the serum than in the myometrium 
(2a « 0.05). In the secretory phase of the cycle there 
was no correlation between the concentration of the 
steroids in the serum and myometrium, as indicated by 
the coefficients of correlation (Table II). The mean 
concentrations of the steroids during the menstrual 
cycle are shown in Fig. 2. 


Recent quantitative determinatioris of P and 20a- 
DHP in human fetal tissues have demonstrated that 
reliable determination by radioimmunoassay is possible 
after fractionation of the tissue extracts by Sephadex 
chromatography.” For extraction of the free steroids 
from myometrium freezing in liquid nitrogen and 
homogenization in a microdismembrator (Braun-Mel- 
sungen) was:sufficient. Equal or higher recoveries can 
be obtained after pretreatment of the myometrium 
samples with a mixture of 0.5N sodium hydroxide and 
five per cent sodium dodecyl sulfate.! 

Our data demonstrate that the P concentration in 
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myometrium and serum were significantly higher in 
the secretory phase of the cycle than in the prolifera- 
tive phase. The different P concentrations in serum 
during the.menstrual cycle have already been reported 
by Woolever,'" but comparable data for human myo- 
metrium are not available. P determinations in human 
endometrium by Bayard and colleagues’? and Collins 
and: Jewkes'? have shown that the concentrations are 
also significantly higher in the luteal phase than in the 
preovulatory phase. The higher P concentratioris in 
myometrium às compared with the serum indicate that 
P is specifically bound by myometrium, which has been 
shown by Philibert and associates.” 

The concentration of ?0a-DHP in myometrium and 
serum is higher in the secretory phase of the cycle than 
in the proliferative (2a < 0.01). The serum levels were 
in the same order of magnitude 2s those reported by 
Aedo and colleagues?! and Wu and associates.” There 
was no significant difference in the 20a-DHP concen- 
trations between myometrium and serum. The deter- 
minations of E, in myometrium have shown similar 
concentrations in the two phases of the menstrual cy- 
cle. In serum, however, the E, concentrations were 10 
times lower in the proliferative phase and five times 
lower in the secretory phase than in the myometrium. 
The data demonstrate a specific and saturable uptake 
of E, by the myometrium as was shown for target or- 
gans by Evans and co-workers? In general, our values 
for E, in serum were lower than the data reported 
earlier by Baird and Guevara?* and Korenman and col- 
leagues. Previous determinations of E, in human 
myometrium have shown that the highest concen- 
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trations were found in the midcycle? In the latter in- 


. vestigations no corresponding values in' serum were ob- 


The E, concentrations in myometrium showed no 
significant difference between the two phases of the 
cycle. In serum, however, the E; level was higher dur- 
ing the secretory phase (2a « 0.01). The serum E; val- 
ues determined by us,were higher than those reported 
by Rotti and associates.?6 | 

‘During the second and third trimester of pregnancy 
the mean P and 20a-DHP concentrations in myome- 
trium were 10 times higher than those in the secretory 
phase of the menstrual cycle? 1? In contrast, the mean 
concentrations of E, and E, determined in a whole 
human uterus in the tenth week of pregnancy were ir 
the same order of magnitude as the values found ir 
uterine muscle during the cycle.!! In the second half o 
pregnancy the concentrations of E, seem to increase 
according to the data of Batra.” 

Comparing the steroid concentrations in myome- 
trium and serum during the menstrual cycle and dur- 


. ing pregnancy the following conclusion may be drawn: 


There is a positive correlation between the serum and 
myometrium levels of steroids when the serum concen- 
trations are low. When the steroid concentration in the 
myometrium has reached a certain level it appears to 
be independent of the serum steroid concentratior. 
This indicates a specific and saturable uptake of some 
steroids by the myometrium. Further increase of stc- 
roid concentrations in the myometrium during preg- 
nancy may be caused by nonspecific steroid binding. 

We gratefully acknowledge the excellent technical 
assistance of Miss Erika Kropp. 


15. Goebel, R., and Kuss, E.: Geburtshilfe. Frauenheilkd. $4: 
329, 1974. 


16. Batra, S., and Bengtsson, L. P.: J. Steroid Biochem. 7: 


599, 1976. 

17. Woolever, C. A.: AM. J. OBSTET. GYNECOL, 85: 981, 1963. 

18. Bayard, F., Louvet, J. P., Monrozies, M., Boulard, A., and 
ioc G.: J. Clin. Endocrinol. Metab. 41: 4:2, 
1975 

19. Collins, J. A., and Jewkes, D. M.: Am. J. OBSTET. 
GYNECOL, 118: 179, 1974. 

20. Philibert, D., and Raynaud, J. P: Contraception 10: 
457, 1974. l 

21. Aedo, A. R., Landgren, B. M., Cekan, Z., and Diczfalusy, 
E.: Acta Endocrinol. 82: 600, 1976. 

22. Wu, C. H., Prazak, L., Flickinger, G. L., and Mikhail, +3.: 
J. Clin. Endocrinol. Metab. 39: 536, 1974. © 

23. Evans, L. H., and Hähnel, R.: J- Endocrinol. 50: 2)9, 

' . 1971. 

24. Baird, D., and Guevara, A.: J. Clin. Endocrinol. Metab. 
29: 149, 1969. 

25. Korenman, S. G., Perria, L. E., and McCallum, Th. P. J. 
Clin. Endocrinol. Metab. 29: 879, 1969. 

26. Rotti, K, Stevens, J, Watson, D., and Longcope, Z.: 
Steroids 25: 807, 1975. : l 


Vaginismus 


JOHN A. LAMONT, M.D., SERES F.À.C.0.G. 


Hamilton, Ontario, Canada : 
.* 


Eighty patients wih vaginismus were seen in the Human Sexuality Clinic, McMaster 
University Medical Center, between 1972 and 1976. The diagnosis was made based on. 
history and physical demonstration of perineal muscular spasm. The patients were | 
classified: according to the presenting complaint as well as to the degree of muscle spasm 
experienced at the time of physical examination. In the management of these patients, 
relaxation, self and mutual pleasuring exercises, Kegel exercises, and physical examination 
played an important role in successful treatment. Certain male problems were identified 
during treatment, including situational impotence and premature ejaculation. In our series — l s ' 
the women who chose to be treated without an involved partner had comparable success 
rates to those choosing conjoint therapy. With the use of the combination of available " 
techniques with special emphasis on the pelvic assessment as an educational experience 
for the patient, good success can be obtained in treating vaginismus with the conjoint 
approach or office management of the woman alone. (AM. J. OBSTET. GYNECOL. 131: 632, 


1978.) 


~~ 


V AGINISMUS IS DEFINED as the involuntary spasm of 
the pelvic muscles surrounding the outer third of the 
vagina, specifically the ‘perineal muscles and the levator 
ani muscles:'~* In severe cases of vaginismus the adduc- 
tors of the thighs, the rectus abdominis, and the gluteus 
muscles may be involved. This reflex contraction is 


triggered by imagined or anticipated attempts at pene- | 


tration of the vagina or during the act of intromission 
or coitus. 

In the past some authors Have attempted to di- 
chotomize organic and psychogenic causes.” 5 British 
literature uses dyspareunia to describe coital pain with 
organic cause while vaginismus encompasses all painful 
coitus without organic cause. More recently, the em- 
phasis in the literature has focused on the need for 


integrating psychogenic and -organic investigation." ` 


From Fig. 1 we can see that the terms vaginismus and 
dyspareunia are undeniably linked.’ Repeated dys- 
pareunia is likely to result in vaginismus, and vaginis- 
mus may be the causative factor in dyspareunia. 

Most authors agree that an essential step in diagnos- 
' ing the problem is the physical demonstration of this 
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involuntary spasm.*~* The general consensus of pro- 
fessional opinion states that this disorder is relatively 
rare.” Masters and Johnson report that they diagnosed 
and treated 29 cases in 11 years.' Vaginismus can occur 
among sexually responsive or unresponsive women. 


. The objectives of this descriptive study are as follows: 


(1) to support the contention that vaginismus occurs 
more frequently than is suggested in the professional 
literature; (2) to describe the severity of vaginismus by 


- physical assessment and relate those findings to length 


of therapy and outcomes; (3) to evaluate therapeutic 
interventions working with women individually in 
short-term therapy in which ongoing supportive part- 


" ners-were not available or involved; (4) to assess the 


sexual responsiveness of this group of patients. 


Material and methods 

This descriptive study includes 80 consecutive pa- 
tients, seen in our Human Sexuality Clinic who were 
diagnosed as having vaginismus between 1972 and 


- 1976. The patients presented with chief complaints of 
= difficult, painful, or impossible vaginal penetration. 
‘Data were collected from the referring source, the pa- 
tients, and the physical examination. Historic data were 


obtained to evaluate the specific details of the com- 
plaint of difficult penetration as well as to evaluate sex- 


- ual attitudes, the woman's attitude to her genitals, the 
` present sexual relationship (if one existed), and the 
j nonsexual aspects of the relationship. During the pelvic 
or r conjoint physical examination, the presence and ee 
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gree of levator and/or perineal spasm was docu- 
mented. Pressure on the perineal or pubococcygeus 
muscles had to reproduce the patient’s discomfort or 
difficulty in order to confirm the diagnosis. I arbitrarily 
classified the degree of vaginismus into four categories 
(Table I). 

Of the 80 patients described, four patients refused 
physical and pelvic examination. These four patients, 
although not documented by vaginal examination, 
were included because of their classical description of 
introital spasm at attempts of penetration of the vagina. 
Fach couple agreed that it felt like "the penis hits a 
'brick wall' about one inch inside the vagina." 

Of the 80 patients presented, 40 were assessed on 
pelvic examination alone and 36 underwent conjoint 
physical examination with their partners. The four 
who refused examination underwent attitudinal as- 
sessment only. 

The shortest duration of complaint was one month, 
the longest complaint was 216 months (18 years). The 
average duration of symptoms in both the sample as- 
sessed and the sample treated was approximately 36 
months. | 

The average age of our patients was approximately 
27 to 28 years, the youngest patient being 18 years of 
age, the oldest being 58 years of age. The majority of 
patients in this sample were in their 20's. 

The majority of patients were married, with six pa- 
tents being single, one patient separated, one di- 
vorced, and three living common law. 

Presenting symptoms. The patients were classified 
in five categories: (1) primary apareunia meaning an 
unconsummated relationship; (2) secondary apareunia 
meaning successful, comfortable coitus prior to the 
onset of presenting symptoms but no coitus since; (3) 
primary dyspareunia meaning pain with each attempt 
since first coitus; (4) secondary dyspareunia meaning 
comfortable coitus initially, followed by onset of pain 
with each subsequent attempt; and (5) patients labeled 
as having primary vaginismus. There were two patients 


with primary vaginismus, both patients referred be- 


cause of vaginismus specifically experienced during 
pelvic and self-examination. Both patients had not, at 
this point, attempted coitus. 

It was also noted whether the patients experienced 
complete or situational vaginismus. Complete vaginis- 
mus (62 patients) means perineal spasm at attempts to 
insert anything in the vagina, including tampons, 
finger, speculum, or penis. Situational vaginismus (18 
patients) is vaginismus related to a specific situation, 
such as coitus, but no problem with a tampon, or severe 
vaginismus except under the influence of alcohol or in 
the doctor's office, etc. 
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DYSPAREUNIA 


C 


VAGINISMUS * FEAR OF PAIN 
: WITH INTERCOURSE 


ANXIETY WITH 
OR WITHOUT 
SEXUAL RESPONSE 


Fig. 1. Dyspareunia and vaginismus cycle. 


Table I. Classification of degrees of vaginismus 


No. of 
Classification and degree patients 
First degree: perineal and levator spasm— 27 
relieved with reassurance 
Second degree: perineal spasm— maintained 21 
throughout pelvic 
Third degree: levator spasm and elevation 18 
of buttocks l 
Fourth degree: levator and perineal spasm, 10 
elevation; adduction and retreat 
Refused examination l 4 


Table II. Physical factors related to vaginismus 


Factor | No. of patienis 


Previous surgery 2 (Vaginal hysterectomies, 
anterior and posterior 
repair) 

6 (2 Infected, 1 granu- 
loma) 


Episiotomy 


Atrophic vaginitis 

Monilia vaginitis 

Trichomonas vaginitis . 

Constipation 

Retroversion 

Pelvic congestion l 

None noted 5 


NO NO NO BO me Aa Ut 


Physical factors. Vaginismus may be a primary 
problem, best seen in the unconsummated relation- 
ship, or it may develop in response to dyspareunia 
from some other cause (Fig. 1). 

In reviewing our 76 pelvic assessments we found 24 
patients had evidence of physical factors other than 
perineal spasm alone that may have been related to the | 
onset of vaginismus. The remaining 52 patients had no 
physical factors noted on pelvic assessment other than 
vaginismus (Table IJ). | 

Management. All 80 patients were assessed histori- 
cally and attitudinally regarding the presenting com- 
plaints of difficult, painful, or impossible vaginal pene- 
tration. 
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Table III. Results of therapy according to presenting symptom 


Assessment 

Presenting symptom j only 
Primary apareunia l 4 
Secondary apareunia sl | d 
Primary dyspareunia v 22 6. 
Secondary dyspareunia :18. 3 
Primary vaginismus ' 2 0 
Total 14 





Resutts of therapy 

‘No - Technical. Success with 
SUCCESS SUCCESS cottal pleasure 
E. 9 18 
- 3 6 
_ 0 3 13 
0 0 15 

0 1 l 
'4 9 53 





Table IV. Comparison of severity of muscle spasm 
to time in therapy and successful outcome 


Successes No. 
Treatment sessions | fatients treated 









Degree of vaginismus 

First degree 3.4 (1-12) 21/28 

Second degree 4.8 (1-10) 17/18 
. Third degree 6.0 (2-11) 15/16 

Fourth degree 


7.3 (3-17) 9/9 


The patients were assessed by the author regarding 
sexual knowledge and attitudes as well as self-image 
and the ability to accept responsibility for their own 
sexual pleasure. Each patient and her partner, if in- 
volved, were provided with detailed education regard- 
ing the nature of the problem along with assurance that 
the problem could be solved. Intrapersonal or inter- 
personal problems were identified at this point and 
strategies for management were discussed. 

The treatment involved weekly, one-hour sessions 
where possible, aimed at systematic desensitization to 
vaginal penetration. A range of interventions were 
used, including deep muscle relaxation, utilization of 
progressive sexual fantasies, physical and verbal com- 
munication and pleasuring exercises, Kegel exercises; 
and the use of some form of vaginal dilator (including 
organic or inorganic dildo, the patient’s. finger, part- 
ner’s finger, vibrator, speculum, or penis). 

Any identifiable physical factor related to the vag- 
inismus was corrected, including such things as revision 
of episiotomy, treatment of vaginitis, treatment of in- 
adequate conception control, etc. 

The therapist negotiated the exclusion of coital at- 
tempts with the patient and partner until a point in the 
course of therapy when it was judged by all to be ap- 
propriate. At each session the previous week's assign- 
ment was assessed, and interpersonal. and intraper- 
sonal problems in the relationship were explored. A 
new assignment was negotiated at each visit. After suc- 
cessful completion of therapy, a follow-up visit was 
negotiated for six weeks’ to three months’ time. Al- 
though three months is the minimum follow-up avail- 


able at this time with this group of patients, many of 
them have been followed for over two years’ duration. 


Results 


In our Human Sexuality Clinic during the time of 
this study from 1972 to 1976, a total of 170 patients 
came with the complaint of difficult or painful inter- 
course., After complete assessment 80 patients in this 
group were diagnosed as having vaginismus, and the 
remainder had difficult or painful intercourse from 
some other cause. This represents approximately 47 


‘per cent of our total group presenting with vaginismus, 


a much higher rate of occurrence than previously re- 
ported.. 

Table III presents our results of therapy according 
to the patient's presenting symptom. Fourteen patients 
were assessed only. These patients were seen once for 
one and one-half nours. Four patients refused physical 
examination. A contract for therapy could not be 
negotiated with these 14 patients so they were not of- 


fered therapy. Seven women refused treatment, five 


men were identified as being reluctant partners, and i in 
two cases both partners agreed to terminate after as- 
sessment only. The difficulties in negotiating contracts 
with these patients were related to interpersonal or in- 
trapersonal problems or the patient’s discomfort with 
our particular mode of therapy. 

No success. Of the patients accepted into treatment, 
there were four patients with no success. These pa- 
tients were described as manifesting complete vaginis- 
mus. Of the three unconsummated relationships, two 
could not break the struggle for control in the re- 
lationship. One woman sabotaged therapy and one 
man sabotaged therapy. The third couple separated 
during therapy. The fourth couple presented with 
problems following vaginal hysterectomy and repair 
because of an extra tight vaginal repair. She had one 
surgical attempt to enlarge the vagina before coming to 
the clinic. On examination, vaginismus was identified 
but organic causes of pain could not be ruled out. Many 
family and relatianship problems were identified, 
and during the course of family therapy the couple 
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dropped out of treatment. They sought further gyne- 
cologic opinion and the patient underwent a third 
perineal repair which seems to-have corrected the 
problem, according to the patient's self-reporting. 

Technical success. This group includes those pa- 
. tients who had qualified success in that they were able 
to learn to relax the perineal and levator muscles and 
control involuntary spasm. Some of these patients were 
able to accomplish penetration but did not find coitus a 
pleasurable experience. One couple was interested in 
sex only for reproduction and was successful with three 
subsequent pregnancies. One woman insisted on coital 
orgasms and was unsuccessful in achieving this goal. 
Five women did not have an interested male partner so 
at termination and follow-up had not experienced 
pleasurable coitus. This included one patient with pri- 
mary vaginismus. One woman was not interested in 
pleasurable coitus but only in being able to function as 
a "normal female" during coitus. One women has no 
further coital difficulty but continues to have some dif- 
ficulty with vaginismus during gynecologic examina- 
tion in the supine position. 

Success with coital pleasure. The remaining 53 pa- 
tients had success in conquering vaginismus and expe- 
rienced pleasurable coitus. 

In the 27 patients with primary apareunia, three 
women had had a total of five pregnancies before first 
coitus occurred. The patients reported that conception 
resulted from ejaculation on the vulva or at the intro- 
itus, without full penetration. Twelve of the 27 patients 
with primary apareunia had had examination under 
anesthesia and/or hymenotomy prior to referral to our 
clinic for the first assessment. Only one patient found 
the results of a hymenotomy helpful with the present- 
ing symptom, although she was still not able to accom- 
plish complete vaginal containment. 

Table IV compares the different degrees of vaginis- 
mus, as evaluated at pelvic examination, with time in 
therapy and successful outcome. The patients with a 
more severe degree of vaginismus required on the av- 


erage more treatment sessions. Patients with fourth- 


degree vaginismus required an average of 7.3 visits in 
treatment, whereas patients with first-degree vaginis- 
mus averaged 3.4 sessions in treatment. However, the 
severity of vaginismus did not relate to treatment suc- 
cess or failure. 

Of the 80 patient assessments, 43 included an ongo- 
ing, involved male partner. Of the couples in conjoint 
therapy, six were assessed only and 37 couples were 
treated. Four couples had no success, and 31 had suc- 
cess with coital pleasure. The remaining two couples 
had technical success. 

Thirty-seven women were seen in individual therapy 
(Iable V). Of this sample, 22 had successful therapy 
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Table V. Therapy results with women seen individually 












l Technical | Assess- 
Presenting complaint Success | success ment only 


Primary apareunia l I l 
Secondary apareunia 3 3 | 
Primary dyspareulfia 5 2 3 
Secondary dyspareunia, 12 0 3 
Primary vaginismus d : 1 Q 
Total 22 7 8 


Table VI. Female orgasmic capacity related to 
outcome groups 





Assessment only 4/14 
No success 3/4 
Technical success 6/9 
Success 42/53 


- Eleven patients developed secondary orgasmic dysfunction 
which they related to the onset of vaginismus. Three patients 
became orgasmic with resolution of vaginismus. 


with coital pleasure and the remaining seven had 
technical success as described above. Sixteen of the 29 
treated patients had associated physical factors initiat- 
ing the vaginismus and these factors were managed 
during therapy. 

Table VI shows the number of women in each out- 
come group responsive to orgasm. Fifty-five of the 80 
patients (69 per cent) had experienced or were ex- 
periencing orgasm when first seen. Eleven patients 
stated that they developed secondary orgasmic dys- 
function as a result of their difficulties with coitus. 
Three patients reported experiencing their first or- 
gasm during successful therapy. 

During therapy certain male problems were iden- 
tified. Fifteen men experienced situational impotence 
during treatment. Nine of these cases occurred during 
consummation of relationships. All of these cases were 
associated with successful treatment of vaginismus and 
were resolved before termination of therapy. Six men 
complained of premature ejaculation. These com- 
plaints were resolved with education and therapy be- 
fore termination. 


Comment 


Vaginismus is a more common sexual problem than 
previously reported. In assessing complaints of difficult 
or painful coitus over a four-year period, with the use 
of a careful pelvic examination 47 per cent of our pa- 
tients were diagnosed as having vaginismus. Without 
careful assessment of the vaginal introitus and repro- : 
duction of the pain with levator muscle or perineal 
muscle pressure, vaginismus is often overlooked as the 
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cause of dyspareunia and the patient goes home feeling 


it is all in her head. The pelvic assessment played a 


significant role in educating the patients about the na- 
ture of the problem and legitimizing the patient's self- 


examination and self-stimulation. Careful examination . 


of the introitus confirms the diagnosis and reveals the 
degree of muscle spasm which in our study correlated 
with the number of tyeatment sessions needed to re- 
solve the problem. Satisfying results were obtained with 
both short-term individual and conjoint therapy. After 
careful assessment, individual thérapy can be offered 


to many women who do not have an ongoing interested , 


partner with the expectation of a success rate compa- 
rable to that with conjoint therapy. Many patients with 
the complaint of vaginismus have no difficulty with 
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sexual appetite and responsiveness with the use of non- 
coital techniques; their problem is confined solely to 
involuntary perineal muscle spasms and the resulting 
coital difficulties. Some women reported that second- 
ary orgasmic dysfunction resulted from their coital 
difficulties. 

Conception control should be discussed early in 
treatment of- unconsummated relationships to avoid 
unplanned pregnancy. Five pregnancies occurred 
prior to first coitus in our patients with primary 
apareunia before these couples entered our clinic. 

Hymenotomy or examination under anesthesia was 
performed on twelve patients prior to their assessment 
in our clinic. This "surgical" approach to primary 
apareunia was not helpful in resolving vaginismus. ' 
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The acute effects of ritodrine infusion on maternal 
metabolism: Measurements of levels of glucose, insulin, 
glucagon, triglycerides, cholesterol, placental lactogen, 


and chorionic gonadotropin 
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Twenty-nine women in premature labor were randomly assigned to a ritodrine (N — 14) or 
placebo (N = 15) treatment group. Thirteen serial blood samples were drawn during the 

first 12 hours of therapy by intravenous drug infusion and they were analyzed for a variety of 
metabolic substances. There was a significant increase in the blood glucose level in the ritodrine 
group after one hour and this persisted for the 12 hours of intravenous drug treatment, Plasma 
insulin levels similarly did not increase in the placebo group but significantly rose in the 
ritodrine group by 30 minutes, peaked at 212 hours, and remained elevated throughout the 
infusion. There were no significant differences between levels of plasma glucagon, cholesterol, 
triglyceride, human placental lactogen, or human chorionic gonadotropin in the two treatment 
groups. Ritodrine caused significant maternal and fetal tachycardia. Its use in women with 
carbohydrate abnormalities should be monitored carefully. The increased glucose levels. may 
lead to an increased fetal weight. (AM. J. OBSTET. GYNECOL. 131: 637, Tu 


ONE OF THE MOST PRESSING PROBLEMS in perina- 
tology is that of premature labor. Many studies are now 
underway to determine the mechanisms involved in 
the initiation of labor, the causes of and treatments for 
premature labor, and the management principles for 
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the care of the premature infant. One group of com- 
pounds, the beta mimetic agents, have been shown to 
be capable of blocking uterine activity and, therefore, 
stopping premature labor. The problem with these 


, agents has been their systemic effects on organs some 


distance from the uterus such as the heart, blood ves- 
sels, and liver. This study was designéd to evaluate the 
metabolic effects of a beta mimetic agent, ritodrine,* in 
a prospective controlled study design. The results show 
that a marked carbohydrate metabolic effect accom- 
panies use of the drug. - 


*Ritodrine was provided by SECO ERE Medical Research 
Laboratories, Columbus, Ohio. 
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Table I. Characteristics of the two groups in a study 
of treatment for premature labor (N — 29) 





Age (yr.): : 
Mean . 21.9 21.5 
S.E.M.* - 1.7 1.0 
t l , | 0.24 — 
p N.S.1 — 
Weight (kg.): 
Mean 63.9 62.4 
S.E.M. © 3.5 E 
t iN 0.12 = 
p N.S. — 
Wk. of gestation: i, 
Mean ` 30.9 30.1 
S.E.M. 0.9 ].0 . 
p N.S. — 
Length of treatment (min.): 
Mean 246.3 163.7 
S.E.M. 90.3 80.6, 
t. 0.62 — 
p N.S. — 
Infant birth weight: 
Mean 1,923.7 1,746.0 
S.E.M. 184.6 221.4 
t i 0.62 — 
p N.S. — 


*Standard error of the mean. 
1Not significant. 


Methods 
Twenty-nine women in premature labor at 24 to 35 


` weeks’ gestation volunteered for the study and each 


gave informed consent before participation. They were 
assigned to one of two drug groups by a table of ran- 
dom numbers (placebo, N = 15; ritodrine, N = 14) 
and the identity of each was not disclosed until after 
each patient's therapy was completed. Initially an 
intravenous catheter was placed into an arm vein and a 
venous blood sample was drawn, and the patient was 
given an infusion of saline plus the study drug. The 
ritodrine was infused at a dosage of 100 mcg. per min- 
ute and this rate was increased every 10 minutes by 50 


mcg. until labor stopped or until a level of 350 mcg. per | 


minute was reached. It was continued then for a total 
of 12 hours. The placebo solution also was increased on 
the same,time schedule. The maternal and fetal vital 
signs were recorded every 15 minutes and the fetal 
heart rate and uterine contractions were electronically 
recorded. continuously on a Corometrics FMS 101B 
fetal monitor.* A venous blood sample was drawn 
every 30 minutes for the first three hours (samples 2 to 
7) and then every hour for 12 hours until the drug 


*Corometrics Medical Systems, Inc, Wallingford, Con- 
necticut. 
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infusions were stopped. Some women were delivered 
of their infants during that period and as a result there 
were fewer samples taken at the later times. 

A portion of the blood was placed in Vacutainer 
tubes* containing sodium fluoride and potassium oxy- 
late for glucose studies, which were made in duplicate 
by the standard Somogyi method? Another aliquot of 
the blood was mixed with heparin and centrifuged, 
and the plasma was immediately removed and frozen 
and later analyzed in duplicate for its insulin, tri- 


glyceride, cholesterol, placental lactogen (hPL), and 


chorionic gonadctropin (hCG) content by methods al- 
ready described.* 5 The final aliquot was mixed with 
ethylenediaminozetraacetate and Trasylolt 500 kI.U. 
per milliliter, chilled, and centrifuged, and the plasma 
was immediately separated and frozen at —20? C. The 
pancreatic-specihc glucagon antibody (Unger K-30) 


"was used to measure the glucagon in triplicate.” As with 


all of the other immunoassays, all samples from a given 
woman were assayed in the same procedure i in order to 
avoid: any interassay variation. -` 

Following the intravenous infusion the patients were 
given, the drug or placebo by intramuscular and then 
oral routes. The effects of the drug in prolonging 
pregnancy and its effects on perinatal morbidity and 
mortality rate will be the subject of another report. 

All of the clinical and laboratory data were recorded 
on punched cards and analyzed with the aid of a com- 
puter. The means, standard deviations, and standard 
errors of the means were calculated and comparisons 
within and between groups were done with the t test. 
All probability values were taken from two-tail tables 
and only values of less than 0. 05 were considered 
significant. m 

The characteristics of the two study groups were 
compared and there were no differences in age, 
weight, weeks of gestation, length of treatment, or in- 
fant birth weights, as shown in Table I. The mean ma- 
ternal pulse in the control group started at 83.6 + 2.3 
and peaked at 94.7 — 4.4 b.p.m., whereas in the rito- 
drine group i: went from 90.4 + 2.8 to 143.6 + 3.6 
b.p.m., a significant difference (t = 8.59; p « 0.01). 
The mean fetal heart rate in the control group started 
at 144.6 X 3.2 and peaked at 155.5 + 3.5 b.p.m., 
whereas in the ritodrine group the rate changed from 
139:4 + 3.3 to 175.8 + 3.5 b.p.m., a significant differ- 


encé (t — 4.11; p « 0.01). 


` Results - 


Glucose. The statistical studies of the blood glucose 
values are shown in Fig. l. It is clearly seen that 


*Becton, Dickinson & Co., Cockeysville, Maryland. 
tSchering Cozp., Kenilworth, New Jersey. 
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bea RITODRINE (N=14) 
€—-——9 PLACEBO (N=15) 


34- p< 0.00! 
43 p< 0.0 


INTRAVENOUS DRUG INFUSION ———————————————— 
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Fig. 1. Mean and standard error for blood glucose values during treatment for premature labor with 


intravenous ritodrine or a placebo (N = 29). 
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Fig. 2. Mean and standard error for plasma insulin values during treatment for premature labor 


with intravenous ritodrine or a placebo (N = 29). | 


whereas the placebo did not affect the glucose level, 
ritodrine caused a significant rise. This was present by 
one hour and peaked at about four hours after begin- 
ning infusion, but persisted throughout the 12 hour 
infusion. | 

| Insulin. The statistical studies of the plasma insulin 
values are shown in Tig. 2. It should be noted that there 
was a gradual decrease in the insulin concentration in 
the placebo group during treatment. The ritodrine 


group shows an early rise in insulin levels by 30 min- 
utes and this peaks at 214 hours, but remains elevated 
throughout the infusion. 

Glucagon. The results of the glucagon studies are 
listed in Table II. Since more plasma was needed for 
these studies, they were carried out for only three 
hours and there were no significant differences be- 
tween the two treatment groups. 

Cholesterol and triglycerides. The statistical results 


* 
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Table II. Statistical studies of plasma glucagon levels (picograms per milliliter) during treatment for premature - 


labor with intravenous ritodrine or a placebo (N = 29) 


* : 


Placebo (N = 14): 


Mean 198.5 * 201.8 228.9 

S.E.M.* 21.0 18.4 36.9 
Ritedrine(N = 14): 

Mean l 290.8 278.4 265.9 

S.E.M. 98.5 100.8 92.7 

t 0.91 * 0.74 0.36 

p N.S.7 N.S. N.S. 


*Standard error of the mean. 
tNot significant. — 


Time (hr.) 
3 

193.8 175.6 188.4 172.5 

26.2 26.9 35.4 40.0 
284.7 312.8 352.2 290.0 
115.1 132.2 205.4 106.0 

0.69 0.92 0.85 0.86 

N.S. N.S. N.S. N.S. 


Table III. Statistical studies of plasma cholesterol levels (milligrams per 100 ml.) during treatment for 
premature labor with intravenous ritodrine or a placebo (N = 29) 


Time (hr.) 


Contr Tees Pe eee 


Placebo (N = 11): 


Mean 208.1 198.0 183.5 183.1 191.1 191.6 
SEM.* 88 101 135 162 172 4161 

Ritodrine (N = 10): i 
Mean 216.6 209.5 201.6 189.4 203.3 202.9 
SEM. 150 126 150 189 14.1 160 
t 0.50 0.72 0.90 0.25 0.55 0.48 
p NSt NS. | NS NS. NS. 


N.S. 


*Standard error of the mean. 
TNot significant. 


Table IV. Statistical studies of plasma triglyceride levels (milligrams per milliliter) during treatment ion 
premature labor with intravenous ritodrine or a placebo (N = 29) 


Cour eT Te Tet TTT Tele 


Placebo (N = 11): 


Mean 131.0 1254 1074 1117 1186 1244 

S.E.M.* 127 14.9 7.9 87 82 IL 
Ritodrine (N = 10): 

Mean 161.3 1629 176.1 168.7 172.5 182.7 

SEM. 242 2945 301 299 263 267 

t Ll4 138 243 167 166 178 

p NS. NS. «008 NS. NS. NS. 


162.0 158.3 165.0 151.0 156.0 158.3 155.3 
10.0 : 7.0 19.0 8.1 13.3 20.7 7.5 
212.4 208.9 191.3 191.9 188.7 189.6 182.9 
26.5 19.8 15.6 15.3 17.9 19.9 15.3 
1.30 1.35 0.89 1.64 1.09 0.88 III 
N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
Time (hr.) 
109.8 113.3 112.3 120.3 11960. 109.3 134.3 
7.6 14.8 11.7 11.2 16.6 15.2 19.8 
187.2 190.1 1584 173.2 139.8 134.8 123.0 
28.1 29.5 22.7 28.5 19.7 16.7 18.0 
1.89 1.37 1.12 1.13 0.41 0.86 0.37 
N.S: N.S, N.S. N.S. N.S. N.S. N.S. 





*Standard error of the mean. 
tNot significant. 


for the cholesterol and triglyceride data are given in 
Tables II] and IV. There were no significant differ- 
ences between the two drug groups. 

Placental hormones: hPL and hCG. The statistical 
studies of the results from these two placental hor- 
mones are given in Tables V and VI. There were no 
significant differences noted between the two treat- 
ment groups, as the beta mimetic agent did not seem to 


alter the placenta's production or release of these hor- 
mones. 


Comment 


Premature labor continues to present a difficult 
perinatal treatment problem. Although there are many 
therapies available, including bed rest, sedation, pro- 
gesterone, alcohol, and beta mimetic drugs, few have 


N- 


———X 
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Table V. Statistical studies of plasma hPL levels (micrograms per milliliter) during treatment for premature 


labor with intravenous ritodrine or a placebo E = 29) 


Time (hr.) 


| come a Tee Te eT 


Placebo (N = 8): 
Mean 3.2 3.5 3.4 3.4 3.9 3.7 
S.E.M.* 0.6 0.6 0.7 0.6 0.9 0.7 
Ritodrine (N = 7): 
Mean 3.9 3.5 3.9 4.1 3.5 4.1 
S.E.M. 0.3 0.3 0.3 0.6 0.4 0.4 
t 1.05 0.02 0.60 0.77 0.47 0.52 
p N.S.t N.S. N 


*Standard error of the mean. 
1Not significant. 


S. NS. NS NS 


49 52 51 . 55 49 52 5.6 
ol = — 04 08 -— — 


3.9 3.7 4.0 3.9 3.7 4.0 3.9 
0.5 0.4 0.3 0.3 0.3 0.4 0.4 
1.05 1.18 llle 2.66 1.86 1.29 11.85 
NS. NS. NS. «004 NS NS NS. 


Table VI. Statistical studies of plasma hCG levels (International Units per milliliter) during treatment for 
premature labor and intravenous ritodrine or a placebo (N = 29) 


Time (hr.) 


Placebo (N = 10): 


Mean 5,968 6,973 8,975 

S.E.M.* 1,579 2,541] 4,169 
Ritodrine(N = 9): 

Mean 8,508 | 8,557 7.622 

S.E.M 1,755 1,575 1,400 

t 1.08 0.34 0.10 

p N.S.T N.S. N.S 


10,441 3,352 4,588 6,302 
5,900 760 2,091 3,204 
8,290 8,250 7,636 
1,369 1,263 1,592 1,289 
0.52 2.82 1.40 0.47 
N.S. <0.02 N.S. NS. 
Time (hr.) 


Placebo (N = 10): 


Mean 5,968 8,108 1,884 

S.E.M.* 1,579 | 6,226 849 
Ritodrine(N = 9): 

Mean 8,508 7,625 8,765 

S.E.M. 1,755 1,335 1,517 

t 1.08 0.19 2.38 

p N.S. N.S. <0.05 


*Standard error of the mean. 
TNot significant. 


proved useful in controlled experiments. The sugges- - 


tion that the beta mimetic drug, ritodrine, was 
significantly effective necessitated that the potential 
adverse metabolic activities of this compound be inves- 
tigated. 

Many studies already have demonstrated that rito- 
drine would affect carbohydrate metabolism. In 1972 
there were several reports that intravenously adminis- 
tered ritodrine increased blood glucose and that a rise 
in plasma insulin levels was noted later.2~! There were 
irregular changes also noted in growth hormone levels 
and a slight decrease in hPL levels was reported.’ 
Freysz and colleagues" found no carbohydrate 
changes including glucagon. However, when a 


5,442 5,566 3,474 6,336 
3,222 2,825 1,730 4,370 
8,806 8,651 9,715 9,320 
1,564 1,434 1,734 1,812 
1.06 1.07 2.02 0.77 
N.S. N.S. N.S. N.S. 


double-blind crossover experiment was performed 
with ritodrine and a placebo, no differences in glucose 
levels were noted.” Barden’ gave ritodrine to women 
post partum and noted no glucose changes. Most other 
studies also have reported a glucose increase in women 
receiving ritodrine,^"* although Blouin and associ- 
ates? noted no changes with oral ritodrine treatment. 

Because of the confusion in the literature, and be- 
cause many cí the reported studies were not con- 
trolled, the present studies were designed to expand 
our information on the effects of therapeutic doses of 
ritodrine on maternal metabolism when used to treat 
women in premature labor. These studies were con- 
trolled with a double-blind research design using a 
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placebo. The results clearly show that during the intra- 
venous treatment phase there was a significant eleva- 
tion of maternal blood glucose and plasma insulin in 
the ritodrine group. There is no change in glucagon, 


triglycerides, cholesterol, or the placental hormones, ` 


hPL and hCG. These observations afe at variance with 
some reported in the literature,ebut this: probably re- 
` flects the differences in» study designs. 

The importance of these observations lies in two 
areas. First, it has been shown that long-term treatment 
with ritodrine can significantly ificrease the infant’s 
birth weight,? whereas animal studies show little alter- 
ation in uterine blood flow? The most probable ex- 
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planation for this fetal weight increase is the resulting 
hyperglycemia that accompanies treatment. Second, 
this drug must be used with great caution in women 
with abnormal carbohydrate metabolism, for their in- 
ability to release more insulin could lead to severe 
hyperglycemia. 


The authors thank Mr. G. Harris and Mrs. M. Roun- 
tree for their help in these studies and Ms. E. Wells for 
her help in preparing the manuscript. They also thank 
Dr. Ron Marks for his help in the statistical analysis of 
these data. 
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Diagnosis of intrauterine growth retardation by a simple 
clinical method: Measurement of uterine height 
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Generally there is a tendency to underrate the value of uterine height in the diagnosis of 
intrauterine growth retardation (IUGR). This fact is probably due to the lack of standard 
normal values for this measurement. In a group of 298 healthy pregnant women, the 10th, 
50th, and 90th percentile were calculated by week of amenorrhea. Uterine height was 
measured with a nonelastic measuring tape, from the symphysis pubis to the fundus uteri. 
With the use of these standard values the predictive value of the method was established. 

. Of 44 neonates with low birth weight for gestational age, 38 had a uterine height below the 
10th percentile (sensitivity 86 per cent). Six cases of IUGR were not diagnosed by this 
method. Of 95 neonates with adequate birth weight, 85 had uterine values abcve the 10th 
percentile (specificity 90 per cent). Ten (10 per cent) of these were predicted as low birth 
weight but were born with adequate weight. The uterine height measurement is shown to 
be a very good method for detecting IUGR. It can be used as a screening test to detect l 
impairment in fetal growth and to make early referral of those pregnancies. (AM. J. OBSTET. 


GYNECOL. 131: 643, 1978.) 


INTRAUTERINE GROWTH RETARDATION (IUGR) is 
a prominent cause of perinatal and infant death and 
morbidity. An early diagnosis during pregnancy could 
improve the prognosis for those babies. Many mea- 
surements have been developed to this end, the major- 
ity of them highly complex. 

Measurement of uterine height is a very simple and 
widespread method; however, there is a general ten- 
dency to underrate it in the diagnosis of IUGR. Thus, 
the prenatal detection of IUGR using clinical methods 
has varied between 10 and 30 per cent, depending on 
the authors.” * This fact is due probably to the lack of 
standard normal values for this measurement. 

In spite of the less than encouraging results re- 
portedly obtained by uterine height measurement, the 
method's simplicity, widespread use, and low cost make 
it worth reconsidering as a possible valuable indicator 
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of fetal growth if based upon standard pattern curves 
throughout the course of the pregnancy. 


Material 


Four hundred and thirty-seven women who had a 
definitely established date of last menstrual period and 
a single pregnancy were studied. In all cases, prepreg- 
nancy weight was between 45 and 90 kilograms and 
height was over 145 centimeters. The neonates showed 
a difference of less than two weeks between the time of 
amenorrhea and the clinical gestational age as esti- 
mated by the Dubowitz method, modified by Capurro.? 
The pregnant women were divided into two groups: a 
standard group and a study group. 

Standard group. This group was comprised of 298 
pregnant women who had no known pathology and 
each of whom had had five or more prenatal exam- 
inations. Their characteristics are listed in Table I. 
Their neonates were vigorous at birth, with a birth 
weight adequate for gestational age (compatible with 
our maternity standard),* and were declared normal 
after medical and neurologic examinations at 48 hours 
of life. The 10th percentile of our standard values is 
higher than the ¿0th percentile values reported by 
Lubchenko and associates? and very close to the 25th 
percentile of these authors. 
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Table I. Clinical features of standard group 
(298 pregnancies) 


Feature | Measurement 


Parity: 
Nulliparous 59% 
Primiparous 21% 
Secundiparous 012% 
3 or more 8% 

Age ! 23 (+ 6) yr. 


57.5 (+ 7.8)* Kg. 
158 (+ 6)* cm. 
27$ (+ 9.5)* days 
3,362 (+ 384)* Gm. 


Prepregnant weight 
Maternal height 
Amenorrhea at delivery 
Neonatal weight 


* Mean (+ 1 standard deviation). 


Table II. Standard values of uterine height of 
standard group (298 pregnancies) 






Smoothed percentiles (cm.) 









No. of 
measures 


20 17 16 18.5 23 

21 24 17 19.5 23.5 
22 42 18 20.5 24 

23 26 19 21.5 24.5 
24 30 20 22.5 25.25 
20 29 20.5 23.5 26 
26 47 + 21.5 24.5 27 

27 57 22.5 25.5 28 
28 47 23.5 26.5 29.25 
29 68 24.5 27.75 30.25 
30 89 25.25 28.75 31.25 
al 80 26.25 29.5 32.25 
32 64 27.25 30.5 33.25 
33 114 28 31.25 34.25 
34 101 29 32 35 

35 i21 29.75 | 32.75 36 
36 125 30.5 33.50 36.75 
37 146 31 34 37.25 
38 115 31.5 34.25 31.5 
39 89 32 34.5 38 
40 51 32 34.5 38.5 
41 26 32 34.5 38.5 

Total 1,508 


Study group. The study group was comprised of 139 
pregnant women whose uterine height was measured 
after standard values had been fixed. This group was 
divided into two subgroups according to relationship 
between neonatal weight and gestational age. 

Low-birth-weight (LBW) subgroup. Forty-four pregnant 
women who were delivered of neonates with weights 
below the 10th percentile of our standard made up this 
subgroup.’ There were 38 women without detectable 
pathology, four with pre-eclampsia, one with urinary 
tract infection, and one with myotonic dystrophy. 

Adequate-birth-weight (ABW) subgroup. The ABW sub- 
group consisted of 95 pregnant women who had neo- 
nates with weights between the 10th and 90th per- 
centile of our standard.‘ 
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Methodology 

Uterine height measurement. Uterine height was 
measured with a metric tape made of nonelastic mate- 
rial. The measurement was taken from the upper bor- 
der of the symphysis pubis to the superior fundus 


‘uteri, using the cubital edge of the hand to sustain the 


tape while attempting to reach the middle part of the 
fundus uteri. In order that the attendants taking the 
measurements would not be influenced by the values 
that they might have expected to find, the mea- 
surements were taken using the tape reverse side up. 
Two attendants took each measurement once. 

Standard values. The measurements obtained from 
the standard group were arranged according to week 
of amenorrhea, calculating the 10th, 50th, and 90th 
percentile for each (Table II). 

The distribution of the measurements of uterine 


. height per week of amenorrhea was compared within 


the following subgroups: cephalic vs. breech presenta- 
tion, engaged vs. nonengaged cephalic presentation, 
and nulliparous vs. multiparous women. 

A linear model of the measurements of uterine 
height per week of amenorrhea was constructed for 
which one measurement of each pregnant woman was 
taken at random. Then a regression study was done. 

Study group values. The measurements obtained in 
this group were graphed and evaluated. A pattern of 
short uterine height was determined when at least one 
value fell below the 10th percentile of standard values. 


Results 


Duplicated measurements. The difference between 
duplicated measurements had a mean value of 0.53 cm. 
(standard deviation = 0.70 cm.). 

Standard group. In the following subgroups no vari- 
ations were found among the distributions of uterine 
heights according to week of amenorrhea: cephalic vs. 


` breech presentation, engaged vs. nonengaged cephalic 


presentation, and nulliparous vs. multiparous women. 

The values found in the standard group are listed in 
Table II. An increase in the measurement is noted rel- 
ative to the progression of pregnancy. The largest in- 
crease is observed from 22 to 36 weeks, after which the 
rate of growth diminishes until 38 weeks when it 
stabilizes (Fig. 1). 

A correlation study between the uterine height mea- 
surement per pregnant woman and the amenorrhea 
showed. a coefficient of correlation equal to 0.812 
(n = 269, p « 0.001). The slope of the line was equal to 
0.80 cm. which means that for each passing week of 
amenorrhea, the expected increase in uterine height is 
0.80 cm. 

Study group. Of the 44 neonates with low birth 
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Fig. 1. Normal values of uterine height to be added to medical files of pregnant women. A typical 
case of IUGR is illustrated. The evolution of values demonstrate a late flattening. The newborn 
weight was 1,500 grams, with an amenorrhea of 37 weeks and a gestational age by clinical examina- 
tion of 36 weeks, 4 days. Its length was 41 cm. and its weight/length ratio was 21 Gm. per cen- 


` 


weight for gestational age, 38 had a uterine height 
below the 10th percentile of standard. Six (14 per cent) 
cases of IUGR were not diagnosed (Table III). 

Of the 95 neonates with adequate birth weight, 85 
had uterine heights above the 10th percentile. Ten (10 
per cent) of these were predicted to be LBW but ABW 
fetuses were born (Table III). 


Comment 


The methodology employed permitted uniformity in 
the measurements of uterine height among all atten- 
dants. This is reflected in mean value found for the 
differences between duplicated. measurements—0.53 
cm. ( + 0.70). 

The measurement of uterine height is shown to be a 
very good method for detecting IUGR. The 14 per 
cent false negative rate and the 10 per cent false posi- 
tive rate are very encouraging. Similar figures were re- 
ported by Papiernik and colleagues,® using the stan- 
dard values of Leroy and associates.’ In a study of 23 
pregnancies with uterine height below the 10th per- 
centile, 20 resulted in birth weights falling below the 
10th percentile.’ A 

It can be concluded from these results that the sys- 
tematic and careful measurement of uterine height 
using standard values seems to be an accurate meth- 
od for detecting pregnancies with endangered fetal 
growth. Such measurement of uterine height could be 
used es a screening test in the diagnosis of IUGR. 

We propose the use of normal curves (as shown in 


i 


ümeter X 1,000. This case represents a disproportionate growth retardation. 


Table III. Association between uterine height 


and neonatal weight 
Uterine height 


Below Above 
10th percentile | 10th percentile 


Below 10th percenule* ` 88 6 44 
Between 10th and 10 85 95 
90th percentile* 












Neonatal weight 


* According to local standard values. 
g . 


Sensibility—38 of 44, 86 per cent; specificity—85 of 94, 90 
per cent. 


Fig. 1) in the personal medical files of pregnant wom- 
en. Attending personnel could graph the values ob- 
tained in each examination so that a better interpreta- 
tion would be possible. 

In this way, pregnant women who are predicted to be 
delivered of IUGR infants can be referred to more- 
complete health care centers where they can benefit 
from more-sophisticated diagnostic and therapeutic 
methodology. This is even more important in develop- 
ing countries where two adverse conditions exist: 
health stations are very minimally equipped and often 
inaccessible and the health institutions that are blessed 
with more technology are scarce. In areas such as these, 
with adequate instruction of health care personnel it 
would then be possible to achieve early and efficient 
diagnosis of IUGR with the simple aid of a measuring 
tape. 
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A comparison of two of the indirect methods used for localization of the site of urinary tract 
infection was made for 218 obstetric patients. There was no correlation between urinary 
beta glucuronidase activity and the presence of a positive fluorescent antibody test. The 
ranges of beta glucuronidase activity were so variable that this test could not differentiate. 
between the presence of renal, cases or absence of infection. (AM. J. OBSTET. GYNECOL. 


131: 647, 1978.) 


THE DIFFERENTIATION OF renal from bladder bac- 
teriuria is frequeritly difficult on clinical evidence 
alone. This is especially true for the asymptomatic pa- 
tient. Accurate methods for localizing the site of uri- 
nary tract infection are necessary for individual patient 
management. Two of the indirect methods utilized for 
localization of the site of ürinary tract infection are the 
beta glucuronidase assay and detection of antibody- 


coated bacteria in urine by immunofluorescence. Beta. 


glucuronidase, found in high concentrations in the 
mammalian kidney, can be readily assayed in the urine 
and has been studied as a possible indicator of paren- 
chymal renal disease." ? The second method is the 
fluorescent antibody (FA) test with which there is a re- 
markable correlation between the occurrence of anti- 
body-coated bacteria in the urine and the presence of 
infection in the kidney rather than the bladder.* 4 
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The purpose of the present evaluation was to com- 
pare activity of beta glucuronidase with the results of 
the urine FA test for a group of pregnant patients with 
urinary tract infections. 


Material and methods 

Over a period of 18 months, 2,700 obstetric patients 
at Wilford Hall United States Air Force Medical Center 
(WHMC) were screened for urinary tract infection. 
Clean, voided, midstream urine specimens were cul- 


"tured quantitatively by the calibrated loop technique 


and bacterial isolates were identified by standard 


. biochemical methods.* In cases of significant bac- 


teriurià (z100,00 bacteria per milliliter), the patient 
was contacted and the urine was recultured at least 
once and often twice. All patients with confirmed 
asymptomatic bacteriuria were treated with antibiotics 
in accordance with the results of sensitivity tests. 
Those patients presenting with symptoms of urinary 
tract infection were divided into two groups (cystitis or 
pyelonephritis) on a clinical basis. The diagnosis of cys- 
titis was based or. the history of frequency, urgency, 
dysuria, and suprapubic pain; fever, chills, and flank 
pain were absent. These patients were treated on 
an ambulatory basis with appropriate antimicrobials. 
Urine cultures were obtained prior to institution of 
therapy to identify the microorganisms and their sen- 


sitivities. Repeat urine cultures were obtained two days 


later to ensure adequate response of the microorgan- 
ism to the antimicrobial prescribed. Although cervical 
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Table I. Results of fluorescent antibody (FA) test in urine sediments compared with beta glucuronidase 
levels in urine specimens collected from 218 obstetric patients with d tract nf ecnong 


and from 51 normal control obstetric patients 


Urinary beta glucuronidase levels (Fishman units/ml. ? 


Diagnosis and : No. of 
Acute pyelonephritis . z sr 6.1 “1.0 to 26.4 1.7 to 14.5 
FA positive 24 73 67 59 | 1.0 to 26.4 1.7 to 12.0 
FA negative : . B 8.Y 5.0 6.3 . LT to 18.9 2.9 to 14.5 
Acute cystitis (all FA negative) 29 8.8 6.8 8.0 : 1.8 to 80.0 - 1.8 to 17.8 
Asymptomatic bacteriuria : 152 6.0 5.1 4.6 0.2 to 30.1 1.7 to 11.5 
FA positive e 68 . 6.4 5.5 4.8 0.6 to 25.3 1.6 to 13.1 
FA negative 84 5.6 4.9 4.4 0.2 to 32.1 2.]'to 10.0 
Normal patients . 5l 6.3 7.4 


*S.D., Standard deviation. 
1 N-P range, poe nonparametric 95 per cent range. 


cultures were obtained at the initial clinic visits from all 
obstetric patients for Neisseria gonorrhoeae (all patients 
with positive cultures were treated and recultured two 
weeks later), these cultures were not repeated when- 
ever cystitis occurred. 

The diagnosis of acute pyelonephritis was based on 
the history of fever, chills, and flank pain. Nausea and 
vomiting, as well as frequency, urgency, and dysuria, 
were frequent symptoms. Costovertebral angle tender- 
ness was always detected. All patients with the diagnosis 
of acute pyelonephritis were admitted to the obstetric 
ward and treated intravenously with antibiotics. Urine 
cultures were obtained prior to and two days after the 
onset of therapy. 

The urine specimens, obtained prior to institution of 
therapy from these patients with urinary tract infection 
(asymptomatic, cystitis, or pyelonephritis), were tested 
for the presence of antibody-coated bacteria by direct 
immunofluorescence with the use of fluorescein-conju- 
gated antihuman globulin of horse origin (Roboz Sur- 
gical Instrument Company, Washington, DG). 

Beta glucuronidase activity was determined from 
these same samples by a modification of the method of 
Fishman and Bernfield.$ Urine (0.1 ml.) was incubated 
with 0.1 ml. of 0.01M phenolpthalein glucuronide in 
0.8 ml. of 0.02M acetate buffer (pH 5.0) for 22 hours at 
37? C. The reaction was stopped with 5.0 ml. of 0.95M 
carbonate buffer (pH 10.4), and the optical density was 
photometrically compared with that of phenolpthalein 
standards at 550 nm. Micrograms of phenolpthalein 
liberated per milliliter of urine per hour (Fishman 
units) were divided by the urine creatinine (milligrams 
per milliliter); this is to correct for variations in rate of 
urine flow and urine volume and to allow comparison 
with urine samples collected randomly from 51 normal 
control pregnant patients without bacteriuria or recent 


urinary tract infection. These control patients were also _ 


. 3.4 . 0.3 to 31.5 . 0.8 to 15.0 


screened with urine cultures,- s contained no 
growth of microorganisms at the time of the urine 
sample collection. Urinary creatinine was determined 
by AutoAnalyzer II methodology (Technicon Corpo- 
ration, Tarrytown, New York). This enzyme-creatinine 
ratio is expressed as units of beta glucuronidase activity 
and correlates well with the total enzyme excretion for 
the 24 hour period.’ Statistical analysis was performed 
with ‘both normal and nonparametric measurements. 


Results 


Of the 2, 700 obstetric patients tested during at an 18 
month period, there were 218 patients with urinary 
tract infections for whom both the FA test and beta 
glucuronidase assay were performed. The results: of 
beta glucuronidase activity and the FA tests deter- 
mined for 37 patients with acute pyelonephritis; 29 pa- 
tients with acute cystitis, and 152 patients with asymp- 
tomatic bacteriuria are summarized in Table I. In 
addition; beta glucuronidase activity was determined 
for 51 normal zontrol obstetric patients. There was no 
significant difference between the means of beia gluc- 
uronidase levels for those patients with pyelonephritis 
and those with cystitis, regardless of the results of the 
FA test. There was a statistically significant difference 
(p < 0.05) between the means of beta glucuronidase 
levels of the patients with asymptomatic bacteriuria arid 
those patients with either pyelonephritis or cystitis; 
however, there was no correlation with the results of 
the FA tests. There was no observable differences be- 
tween the means of the asymptomatic and control pa- 
tients; There was almost total overlap of the ranges of 
beta glucuronidase levels for all groups. Statistical 
analysis indiczted that perhaps only a beta glucuroni- 
dase activity zbove 10:0 Fishman units per milligram 
creatinine might be considered:“abnormal.” Even then 
the beta glucuronidase levels could not differentiate 
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between the presence of renal or bladder infection or 


the absence of infection. 


Comment 


The results of this study are in contrast to those pre- 
viously reported by Vinacur and associates? for obstet- 
ric patients. In that study of nine patients with acute 
pyelonephritis and 19rasymptomatic bacteriuria pa- 
tients, increases in urine beta glucuronidase activity 
were noted as measured by Fishman units. However, 
these results were not corrected by the urine creatinine 
in order to allow standard comparison with the urine 
samples of their control patients. Vinacur and co- 
workers? confirmed the validity of the beta glucuroni- 
dase results on the basis of elevated serum antibody 
titers to Escherichia coli. Previous studies, in pregnant 
and nonpregnant patients, have shown the urine FA 
test to be a more sensitive test for determination of the 
site of urinary tract infection than titration of serum 
antibody.? ™ !? Bank and Bailine! reported on 26 pa- 
tients with urinary tract infection; the 13 patients with 
chronic pyelonephritis were noted to have higher beta 
glucuronidase activity than the five patients with acute 
pyelonephritis and eight patients with lower tract in- 
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fection. Our study differs in that there were no patients 
with chronic pvélonephritis and those patients with 
acute pyelonephritis were seen early in the course of 
infection. It is possible that the urine samples were ob- 
tained prior to renal tissue damage sufficient to liberate 
significant amounts of the enzyme. 

Ronald and colleagues’ tested nonpregnant patients 
and found that beta glucuronidase activity in urine was 
not useful in predicting the site of infection in patients 
with bacteriuria. The data of Ronald and associates? 
suggest that screenine for elevated beta glucuronidase 
activity is more useful in detecting early renal tubular 
injury due to nephrotoxins or chronic renal disease. 

It is well documented that the FA test does localize 


the site of infection. In this study, the mean beta 


glucuronidase.activity was not significantly higher for 
the 92 patients with positive FA tests when compared 


‘with those normal patients or those with negative FA 


tests. Yet, even in this comparison, the ranges and 
standard deviations were so great that a reliable com- 
parison is not valid. We conclude that the beta 
glucuronidase assay, at least in our study, is essentially 
insensitive as a technique to differentiate renal from 
bladder bacteriuria. 
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Accelerated clotting time: An amniotic fluid thromboplastic 
activity index of fetal maturity . 
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Amniotic fluid in near-term pregnancies contains increasing amounts of free phospholipids and 
thromboplastins liberated from degenerating, desquamated fetal cells. Mature amniotic tuid is, 
therefore, likely to accelerate the.clotting process. The accelerated clotting time (ACT) was obtained 
by adding 1.5 ml. of the patient's blood to 1.0 ml. of amniotic fluid'in a plastic test tube at 37° C. 
Sixty-five third-trimester amniotic fluid samples from 28 patients demonstrated increasing 
"thromboplastic" or clot-accelerating activity with progressing pregnancy. ACT's from 277 amniotic 
fluid samples were estimated and correlated at the time of amniocentesis with: gestation calculated . 
retrospectively from pediatric assessment at birth. This was done in parailel with 
lecithin/sphingomyelin (L/S) ratio estimations and both were correlated with gestation. The range of 
ACT's obtained was 30 to 230 seconds. An ACT of less than 110 seconds usually indicated fetal 
maturity. The transitional zone was 95 to 120 seconds. Of the 277 estimations of ACT, L/S ratio, 
and gestation there was variance of assessment of maturity between ACT and L/S ratio in 33. L/S 
ratio gave only 11 (4 per cent) false results, 10 being false negative. ACT gave 22 (7.9 per cent) 
false results, 21 being false negative. Sixteen of the 22 errors were “transitional.” There were two 
cases of respiratory distress syndrome in the series, one predicted only by the L/S ratio, the other 
only by the ACT. Estimation of thromboplastic activity of amniotic fluid with ACT is a quick, simple, 
reliable method of estimating fetal maturity. Its rapidity and simplicity make it a rival of the shake 
and Nile blue sulfate tests, the result being available within five minutes of the amniocentesis. No 
test of fetal maturity is foolproof, and as multiple amniotic fluid estimations are proving more 
accurate than single estimations, the speed and simplicity of ACT make it an alternative method of 
amniotic fluid analysis. (AM. J. OBSTET. GYNECOL. 131: 650, 1978:) 


THE FOLLOWING STUDY is the follow-up of a pre- 
liminary report by the same author published in 1974.! 

It has been nearly three quarters of a century since 
Bond? showed that amniotic fluid accelerated the clot- 
ting process. Fifty years ago Meyer? first described the 
syndrome of amniotic fluid embolism, associating it 
with amniotic fluid infusion into the circulation during 
labor. Steiner and Lushbaugh* demonstrated the 
presence of disseminated microemboli containing 
squamae in the lungs of eight patients who died of 
obstetric shock in late pregnancy. They reproduced 
similar microemboli in the lungs of rabbits using 
human amniotic fluid rich in squamae, vernix, or 
meconium. They also noted that clear, filtered amniot- 
ic fluid produced no ill effects. As the fetus matures 
more squamae are desquamated into the amniotic 
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fluid." The presence of vernix indicates amniotic 
fluid from a pregnancy that has advanced to a stage 
where the lecithin/sphingomyelin (L/S) ratio is greater 
than 4.2 Amniotic fluid from an "immature" pregnancy 
is Clear® and McMillan? recorded fewer significant ef- 
fects in nonpregnant rabbits when the clearer, more 
“immature” human amniotic fluid was infused. Infu- 
sion’ of autogenous amniotic fluid in preterm rhesus 
monkeys also failed to produce any characteristic side 
effects.!° It is therefore apparent that only mature, 
cloudy amniotic fluid rich in squamae and vernix will 
promote the formation of thromboemboli through its 
thromboplastic or clot-accelerating activity. 

Weiner and associates! demonstrated that amniotic 
fluid was thromboplastic in that it initiated the conver- 
sion of prothrombin to thrombin. Phillips and David- 
son? demonstrated that the amniotic fluid clot-ac- 
celerating activity was more similar to that of Russell's 
viper venom than to that of thromboplastin in that am- 
niotic fluid contained thromboplastin plus factor VII 
activity. The aforementioned reports prompted a de- 
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tailed study of "thromboplastin" or clot-accelerating ac- 
tivity of amniotic fluid in relationship to the maturity of 
the fetus. A simple clotting test was devised in which 
fresh amniotic uid was added to the patient's own 
blood. This was termed the "accelerated clotting 
time" —ACT. 


Patients 


Two hundred and seventy-seven amniotic fluid sam- 
ples were collected from 240 patients either by abdom- 
inal amniocentesis, by amniotomy through an amnio- 
scope, or at cesarean section. The vast majority were 
patients at the Royal Womens Hospital, Brisbane, who 
were admitted with pre-eclampsia, overdue or uncer- 
tain delivery times, rhesus incompatibility, diabetes, an- 
tepartum hemorrhage, low urinary estriol levels, 


small-for-dates fetuses, or repeat cesarean section. ` - 


Two studies were made: 

Series A. Here the effect of maturity on ACT was 
observed in individual patients, two to three samples 
being studied in each of 28 patients at 30 to 43 weeks’ 
gestation. 

Series B. This comprised 277 random samples from 
240 patients. The effect of maturity on ACT was stud- 
ied in comparison with the effect of maturity on L/S 
ratio obtaimed from the same sample. Gestation at the 
time of the amniocentesis or collection of amniotic fluid 
was estimated retrospectively from the expected date 
of confinement and from the pediatrician's general 
physical and neurologic examination of the infant at 
birth. 


Method 


The accelerated clotting time (ACT) was estimated. 


by adding 1.5 ml. of the patient's blood, taken quickly 
from her cubita! vein, to 1 ml. of freshly drawn amniot- 
ic fluid at 37° C. in a 10 ml. plastic test tube. The test 
tube was tilted on its side in the 37° C. water bath and 
the ACT observed. 


Results 


Series A. Fig. 1 shows that in each of the 28 patients 
studied, the ACT decreased with increasing fetal ma- 
turity. 

Series B. In the 277 samples studied, the ACT 
ranged from 230 seconds in a 15 week pregnancy to 30 
seconds in a 39 week pregnancy. 

Fig. 2 and 3 display the results for ACT and L/S ratio 
correlated in parallel with the estimated period of ges- 
tation; only the samples obtained after the 30th week 
are displayed. 

An ACT of less than 110 seconds usually indicated a 
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Fig. 1. The trends of accelerated clotting times in the 28 pa- 
tients studied. 
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Fig. 2. The accelerated clotting time according to the period 
of gestation. 
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Fig. 3. Lecithin/sphingomyelin ratio according to period of 


. gestation. 
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Table I' 





ACT test (sec.) 






Gestation (wh.) 





364- 177 ?1 198 
«36 | dl $8 .79 
Total 178 : 99 277 









Gestation 
(wk) 





8/124 Pre-eclamptic toxemia: 


1 24 120 . 35.5 
2 4.1 120 37 
3 3.0 120 36 
4 17.0 110 — 38 
5 2.6 115 37 
6 4.1 110 — 38 
7 4.6 115 37 
8 3.1 140 38 
-318 Rhesus incompatibility: 
9 3.1 120 38 
10 6.7 115 38 
1i 2.1 140 — 85 
2/13 Diabetic: 
12 2.5 115 36 
13 6.9 108 36 
Poor obstetric history -> RDS* 1.4 105 36 
(No. 14) 
Premature labor (No. 15) 2.8 120 34.5 
Cesarean section—placenta 11.6 120 | 39 


previa (No. 16) 
Premature labor (No. 17) 
Repeat cesarean section (No. 18) 
? Dates (No. 19) 
Normal (No. 20) 
Low estriol levels (No. 21) 
Premature rupture of mem- 
branes (No. 22) ` 
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"Respiratory distress syndrome. 


mature fetus of more than 36 weeks' gestation, and an 


ACT of 110 or more indicated an immature fetus of . 


less than 36 weeks' gestation. The transitional zone or 
zone of relative uncertainty between maturity and 
prematurity was 95 to 120 seconds. 

Good correlation of ACT, L/S ratio, and gestation 
was present in 244 amniotic fluid samples. In the other 
33 there were 22 "false" ACT results (7.9 per cent), of 
which 21 were false negative; that is, they falsely indi- 
cated prematurity when the fetus was mature (Tables I 
and II). Sixteen of the false negative results were tran- 
sitional (95 to 120 seconds) leaving six absolute errors 
(2.2 per cent). Of the 277 total ACT's, 52 (18.8 -per 
cent) were in the transitional zone. There were three 
false negative results (two transitional) out of the eight 
patients with rhesus incompatibility, suggesting that 
ACT is unreliable in this condition. 
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A chi square test for association between the two 
measures of maturity (as in Table I) gives a highly 
statistically significant degree of association— x? = 
187.1—with one degree of freedom, P < 1075. The 
"sensitivity" of the test is 177/198 — 89 per cent and 
"specificity" is 78/79 — 99 per cent. The probability 
of a mature fetus giving a false negative ACT = 21/ 
198 — 11 per cent, and the probability of an immature 
fetus giving a false positive ACT = 1/79 = 1.3. per 
cent. The “predictive value" of a “mature” test result 
(ACT « 110 seconds) is.177/178 — 99.4 per cent and 
of a “nonmature” test result is 78/99 — 79 per cent— 
this latter value seems the worst aspect, there being too 
many results falsely labeled "nonmature" by the test. 

The L/S ratio had 11 false results (4 per cent), of 
which 10 were false negative. Five of these were tran- 
sitional, i.e., with an L/S ratio between 1.5 and 2.5. 

There were two cases of respiratory distress syn- 
drome in this series, one predicted only by the L/S ratio 
and the other only by the ACT. 


Comment 

Thromboplastins are nonspecific phospholipid pro- 
tein complexes liberated from damaged cells. ‘Their re- 
lease initiates the extrinsic or tissue coagulation path- 
way, promoting the conversion of prothrombin to 
thrombin and finally fibrinogen to fibrin. Both the ex- 
trinsic and intrinsic or intravascular coagulation sys- 
tems require phospholipids to serve as negatively 


' charged surface-acting catalysts to accelerate this clot- 


ting process. 

As term approaches, amniotic fluid contains increas- 
ing amounts of both free phospholipids and throm- 
boplastins in the form of increasing numbers of de- 
squamating, degenerating, “damaged” fetal cells.57* It 
is therefore not surprising that thromboplastic activity 
and clot-acceleratng activity were found to increase 
with progressing fetal maturity. 

There are a variety of amniotic fluid fetal maturity 
tests that measure the maturity of a particular organ 
system and perhaps the total organ maturity of the 
fetus, thus: The L/S ratio'^ and shake test? measure 
lung maturity; optic density at 450 mpu! measures 
bilirubin and liver maturity; and creatinine measures 
renal maturity.! 

Nile blue staining measures skin maturity, and 
ACT is now a possible measure of maturity of the 
coagulation systems at the uteroplacental site. Perhaps 
the amniotic cavity and uteroplacental site prepare for 
the onset of parturition by increasing their thrombo- 
plastic activity at term. 

The most widely used and, "e considered, 


I 
* 4 
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most reliable test of fetal maturity in late third trimes- 
ter is the L/S ratio. In this series the overall rate of 
error for L/S ratio is half that of the ACT (4 to 7.9 per 
cent). This advantage in reliability, however, is offset 
by the relatively difficult methodology of L/S ratio.“ 
The simplicity of ACT is rivaled bv the shake test! 
and perhaps the Nile blue staining method.'? However, 
the shake test suffers from subjective difference in in- 


terpretation of stable bubbles and has a false positive 


and false negative rates of 18 and 7 per cent, re- 
spectively.'? The Nile blue staining method is simple 
but has a wide transitional range and a 15 per cent false 
negative rate. ACT compares favorably with these 
tests in simplicity and reliability. The only special 


equipment required at the bedside is a water bath at . 


37° C. containing a 10 ml. plastic test tube marked at 
the 2.5 ml. level. 

No method is foolproof, and as combined method 
analysis is proving more accurate than single es- 
timations?? ?! there is a place for ACT particularly 
when other amniotic fluid estimations are in doubt or 
transitional. If an immediate estimation of maturity is 
needed it is the method of choice since a result is ob- 
tainable within five minutes of perrong the am- 
miocentesis. 
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Applying the same principle used for ACT, that is, 
thromboplastic activity increases with fetal maturity, 
preliminary investigations by Yaffe and colleagues" 
indicate that a micromethod in the form of a pro- 
thrombin-like test, using amniotic fluid as the throm- 
boplastin instead of brain thromboplastin, is a suitable 
laboratory method for estimating fetal maturity. They 
report a high degree of reliability and reproducibility 
in estimating fetal maturity using this latter method. It 
is not an instant method of the ACT type but should 
prove useful when a number of specimens are to be 
evaluated at the same time. 

It is concluded that as a simple, reliable, rapid test of 
fetal maturity, ACT has a place among the current 


" methods being used, particularly if an immediate as- 


sessment is. required. . 
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Fibrinogen turnover in pregnant rabbits during the first 


and last thirds of gestation. 


G. MÜLLER-BERGHAUS, M.D. 
R.-M. MOELLER, D.D.S. 
I. MAHN, M.D. 


Giessen, Germany . 


Although thrombin-mediated fibrinogen derivatives have been observed in normal 
pregnancy, an increased turnover of fibrinogen has been suspected but has not yet been 
demonstrated. Fibrinogen turnover was studied in 14 pregnant and 10 nonpregnant female 
rabbits by use of purified rabbit '*5l-labeled fibrinogen. In the last third of gestation the 

half life of fibrinogen was shortened by 45 per cent and the fractional catabo ic rate 
increased by 44 per cent in comparison to the values for the first third of gestation 
obtained in the same rabbits. The distribution volume of the injected fibrinogen representing 
the plasma volume increased by a mean of 18 per cent during gestation. Fibrinogen 
concentration did not change during gestation. From a comparison of the measured data : 
from the first and last thirds of gestation, it can be calculated that the synthesis rate of 
fibrinogen increased by about 80 per cent. Furthermore, a positive correlation was found 
between the number of young per litter and the acceleration of fibrinogen elimination, 
indicating that a local process oi intravascular coagulation in the placenta is responsible for 
the accelerated turnover of fibrinogen during gestation. (AM. J. OBSTET. GYNECOL. 131: 


655, 1978.) 


ALTERATIONS IN THE PLASMA protéin levels and 
fluid compartments have been observed in the course 


of gestation. Plasma concentrations of such proteins as. 


albumin may decrease whereas plasma levels of other 
proteins, such as ceruloplasmin and fibrinogen, may 
increase. The reasons and the teleologic sense for 
the altered plasma protein concentrations during ges- 
tation are unknown. 

In pregnant women the plasma concentration of 
fibrinogen is increased in the third trimester of gesta- 
tion.^* The elevated plasma level of fibrinogen has 
been thought to be caused by an accelerated turnover 
of fibrinogen.* The occurrence of soluble fibrin in the 


circulating blood during pregnancy has been inter- . 


preted as an increase in thrombin-mediated continu- 
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ous coagulation. All these explanations are hypotheti- 
cal since turnover studies of fibrinogen have not been 
performed. 

The aim of the present study was to determine the 
turnover of fibrinogen during gestation by direct mea- 
surement of the turnover rates. As turnover studies 
with radioactive fibrinogen are unethical in pregnant 
women, relevant experiments were performed in rab- 
bits. Investigations in the rabbit demonstrate that the 
catabolism of fibrinogen is pronouncedly increased 
during gestation. 


Material and methods 


- Preparation of labeled rabbit fibrinogen. Rabbi: 
fibrinogen was purified from rabbit blood by glycine 
and ethanol precipitation as described elsewhere. The 
rabbit fibrinogen preparations used exhibited a clot. 
tability of more than 95 per cent. Disc electrophoresi: 
showed one band only, and after reduction witk 
B-mercaptoethanol, dodecyl sodium sulfate—pol)- 
acrylamide gel electrophoresis revealed three main 
bands. Rabbit fibrinogen was labeled with I by the 
iodine monochloride method described by McFarlane.’ 
Some modifications introduced to the original method 
were published elsewhere? 
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Animals and experimental design. Pregnant and 
nonpregnant female rabbits of mixed New Zealand 
breeds, 7 to 11 months old and weighing between 3.3 
and 5.4 kilograms, were used and fed rabbit pellet food 
ad libitum. Starting at least three days before injecting 
radioactive fibrinogen and throughout the entire ex- 
periment, Nal was added to the drinking water (l 
Gm. of Nal per liter of tap water). Exactly five minutes 
after the injection of !??I.Jabeled fibrinogen into one 
ear, the first blood sample was drawn from the other 
ear by venipuncture using a heparinized needle. Over 
11 days serial blood samples were taken from the mar- 
ginal ear veins. !?I-Jabeled fibrinogen (0.5 to 1 mg. per 
kilogram; 30 to 50 «Ci; 1.95 ml.) dissolved in 0.005M 
sodium citrate in isotonic saline (pH 7.4) was injected 
through a marginal ear vein over a period of one min- 
ute. 

Experimental protocols. Twenty-four rabbits were 
injected with ??5I-]abeled fibrinogen and divided into 
three groups as follows: 

Group A. Seven pregnant rabbits were injected with 
radioactive fibrinogen on the second day and again on 
the 25th day of gestation. The disappearance of 
radioactivity was measured during the first period for 
11 consecutive days and during the second period up 
to delivery (see Fig. 1). - 

Group B. Ten nonpregnant rabbits were injected with 
radioactive fibrinogen twice at the same intervals as the 
animals of Group A. 

Group C. Seven pregnant rabbits were injected only 
once with radioactive fibrinogen on the 25th uud of 
gestation. 

Preparation of blood samples. Blood (1.8 ml.) was 
drawn into plastic syringes containing 0.2 ml. of an 
anticoagulant solution [0.05M disodium ethylenedi- 


aminetetraacetate (EDTA), 1,000 kI.U. per milliliter of - 


aprotinin in 0.15M NaCl]. After saving an aliquot for 
hematocrit determinations, the blood was centrifuged 
for 10 minutes at 3,100 g, and the plasma was removed 
and again centrifuged for 10 minutes at 5,200 g. The 
obtained platelet-poor plasma was divided into sub- 
samples and stored at —22* C. fora period of up to two 
weeks. 

. Analytic methods. Fibrinogen was determined by 
the thrombin-clottable protein method according to 


Fig. 1. Experimental design. 


Jacobsson’ in the presence of EDTA and aprotinin as 
outlined elsewhere.® Radioactivities of labeled fibrino- 
gen were measured with a well-type gamma scintilla- 
tion counter.* The following data were obtained: clott- 
able radioactivity (CA; radioactivity incorporated into a 
thrombin-induced fibrin clot) and protein-bound 
radioactivity (PA; trichloroacetic acid-precipitable 
radioactivity). All measurements were done in dupli- 
cate. Details of the analytic procedures have been de- 
scribed elsewhere. The fractional catabolic rate (FCR) 
was calculated according to the simplified formula: 


Ki 
| Jue C. x 100, 

where k; is the constant rate of elimination and C,, the 
specific intravascular activity.9 The constant k, was cal- 
culated with exponential fitting of the measured data 
according to the method of least squares. The distribu- 
tion volume of the injected labeled fibrinogen in the 
circulation indicative of the plasma volume (Vp) was 
calculated by dividing the total amount of the adminis- 
tered protein-bound activity (PAA) by the po per vol- 
ume of the five-minute sample, 


_ PAA 
; vp PA x €, 


The calculation of the correction factor (C4) is described 
elsewhere.? Microhematocrits were determined using 
standard heparinized tubes.} All concentrations as well 
as radioactivities in plasma samples were corrected for 
anticoagulant dilution as described elsewhere.’ 

Statistical evaluation. Results were subjected to Stu- 
dent's t' test for paired and unpaired obsérvations as 
well as analysis of variance using the standard statistical 
tables. All calculations as well as statistics’ were com- 
puted with a Hewlett-Packard 25. A value of P < 0.05 
was considered significant. 


Results 


The mean plasma fibrinogen concentration in the 
rabbit did not change in the course of gestation (Fig. 2). 


*Friesecke-Hópfner, Erlangen, Germany. 
TClay-Adams, Parsippany, New Jersey. 
Hewlett-Packard Co., Palo Alto, California. 
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Fig. 2. Means of plasma fibrinogen concentrations in nonpregnant and pregnant female rabbits 
during the first and las: thirds of gestation. The fibrinogen concentrations in both groups did not 
change significantly in the.course of the two experimental periods. 


Table I. Mean distribution volumes of "I-labeled fibrinogen (protein-bound "5I radioactivity) injected 


into nonpregnant and pregnant female rabbits during the first and last thirds of gestation or 
during corresponding intervals 












Experimental period (V pin ml. ikg.) Significance of the 
differences between the 
Cron Rabbits No. a 
A; . Pregnant 7 924024 38.26 3.7 «0.001 
B C Nonpregnant 9 352 E L5 36.5 + 8.2 >0.05 
C Pregnant 7 — 40.0 + 8.6 


Table II. Mean elimination half life times of !?[-labeled fibrinogen (clottable "5I radioactivity) injected 
into nonpregnant and pregnant female rabbits during the first and last thirds of gestation or 


during intervals 


Experimental period (half life in hr.) Significance of the 
differences between the 
A Pregnant 1 53.9 + 3.4 29.2 + 4.9 «0.001 
B Nonpregnant 10 54.6 + 3.6 "55.3 + 3.6 >0.05 
d 25.3 + 5.7 


C Pregnant 7 


No significant differences were computed between the 
first and last thirds of gestation. 

The distribution volume of the injected ***J-labeled 
fibrinogen in the circulation of pregnant and non- 
pregnant rabbits is summarized in Table I. If, however, 
the results were analyzed by the t test for paired com- 
parisons, a significant difference (P « 0.001) between 
the first and third trimesters was found in pregnant 
rabbits, but there was no significant difference between 
corresponding experimental periods in nonpregnant 
rabbits. The mean distribution volume determined 
twice in the same animals during gestation increased by 
18 per cent. 


The elimination characteristics of labeled fibrinogen 
are obtained by the determination of the elimination of 
the clottable radioactivity from blood. During the first 
third of gestation, the half life of the CA amounted 
to 53.9 + 3.4 hours and was the same as that in non- 
pregnant rabbits during the first and second experi- 
mental periods (Table II). During the last third, how- 
ever, the half life of the CA was shortened to a mean 
of 29.2 + 4.9 hours (Fig. 3). Pregnant rabbits studied 
only during the last third of gestation exhibited a mean 
half life of the clottable radioactivity of 25.3 + 5.7 
hours. |. 

The data computed for the FCR's correspond to 
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Fig. 3. Changes in clottable '*J radioactivity in a nonpregnant and a pregnant female rabbit during 
the first as well as the last third of gestation. The half life times (714) of ‘I-labeled fibrinogen for the 
individual elimination rates are shown. 


Table III. Mean fractional catabolic rates (FCR) of I-labeled fibrinogen (clottable "5I radioactivity) injected 
into nonpregnant and pregnant female rabbits during the first and last thirds of gestation or during 


corresponding intervals 


A Pregnant "E 
B Nonpregnant |. 10 
C Pregnant (i 


those for half life times. The mean value of the FCR of 
the clottable radioactivity obtained for the first third 
was 46.6 per cent X d^! + 1.6. This value did not differ 
significantly from those values for nonpregnant rabbits 
during the first or the last third (Table III). The mean 
value of the FCR computed for the last third of ges- 
tation was increased to 67.3 per cent x d^' + 10.3, The 
value differs significantly from that computed for the 
last third (P « 0.002). A similar value of 73.8 per 
cent X d^! + 17.8 was obtained in the pregnant rab- 
bit studied only during the last third of gestation 
(Group C). l 

The half life of fibrinogen (clottable radioactivity) 
varied pronouncedly from one pregnant animal to an- 
other. In search of reasons for this variance the follow- 
ing observations were made: the greater the numbers 
of young and placentas per litter, the shorter the half 
life of fibrinogen (Fig. 4). 


Comment 


In contrast to the findings in pregnant women, the 
plasma fibrinogen concentration in the rabbit did not 


Experimental period (FCR in 9687) 









Significance of the 
differences between the 
experimental periods (P) 





.. Days 25-35 





1.6 67.3 +10.3 <0.002 
5.1 44.6 * 5.5 20.05 
78.8 € 17.8 


increase measurably in the course of gestation. The 
determination of the plasma concentration of a protein 
does not give any information on its metabolic behav- 
ior? This’is demonstrated by our findings that the 
elimination of fibrinogen measured as the elimination 
of the CA was pror.ouncedly increased. In a compari- 
son of the first end last thirds of gestation, the 
half life of fibrinogen was shortened by about 45 per 
cent and the FCR was increased by about 44 per cent. 
The fractional catabolic rate indicates that part of the 
plasma fibrinogen pool catabolized each day. These 
figures demonstrate a pronounced increase in fibrino- 
gen. catabolism during the last third of gestation. 
Experiments in pregnant rabbits injected only once 
with P*I-labeled fibrinogen indicate that the injection 
of radioactive fibrinogen during the first third did not 
influence the turnover of fibrinogen during the last 
third of gestation. 

The rate of synthesis equals the absolute catabolic 
rate (ACR), which is defined as ACR = Vp x FCR X K. 
As the mean plasma fibrinogen concentration (K) did 
not change significantly and as the FCR increased by a 
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mean of 44 per cent and the V» by a mean of 18 per 
cent, the increase in ACR was computed at 78 per cent. 
In order to maintain a constant plasma fibrinogen con- 
centration as measured in pregnant rabbits, the synthe- 
sis rate had to be increased by 78 per cent of that of 
nonpregnant rabbits. 

Similar studies performed in pregnant rhesus mon- 
keys did not show an increase in the FCR.? However, 
the calculation of the absolute FCR (or ACR) demon- 
strated higher values in pregnant than in nonpregnant 
monkeys as the plasma fibrinogen concentration in- 
creased during gestation (see aforementioned for- 
mula). Therefore, an accelerated elimination of fi- 
brinogen could not be substantiated in the rhesus 
monkey. 

The increased catabolism of fibrinogen in the rabbit 
may be caused (1) by enhanced removal of fibrinogen 
by catabolic cells, (2) by intravascular proteolysis of 
fibrinogen, and/or (3) by intravascular coagulation. 
Accelerated removal of fibrinogen by catabolic cells has 
been observed in animal experiments when digested 
fibrinogen was injected for enhancement of en- 
docytosis..? Although as yet no methods are available 
for measuring an enhancement of fibrinogen removal 
by catabolic cells, it would be conceivable theoretically 
that increased cellular uptake of Bbrinogen is operative 
during gestation. 

Increased proteolysis during gestation might explain 
the accelerated removal of fibrinogen. Data available so 
far, however, demonstrate an inhibition of the fibrino- 
lytic enzyme system.?: 1L 1? Thus, the slightly increased 
levels of fibrinolytic degradation products at term??: ‘4 
may be explained as an expression of secondary 
fibrinolysis after primary coagulation. Thus, intravas- 
cular proteolysis cannot account for the pronounced 
acceleration of fibrinogen turnover during gestation. 

The third explanation for the mcreased turnover of 
fibrinogen during pregnancy is the activation of in- 
travascular coagulation. The existence of a tendency of 
the blood to clot more readily in late pregnancy has 


been linked with an elevation of several coagulation , 


factors and the evidence of soluble fibrin in the cir- 
culating blood? * !* 16 The significance of these 
findings is confirmed by demonstrating increased 
levels of fibrinopeptide A in late pregnancy.'? Fibrin- 
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Fig. 4. Correlation between half life (7%) of the clottable 
radioactivity and the number of young per litter. 


opeptide A is released from the fibrinogen molecule 
by thrombin or thrombin-like enzymes, and its in vivo 
demonstration is specific proof of thrombin action. 
The occurrence of thrombin-mediated fibrinogen 
derivatives in the circulating blood is indicative of in- 
travascular coagulation. In normal pregnancy, fibrin 
precipitates cannot be demonstrated in the microcircu- 
lation except in the placenta. Deposits of fibrin have 
been found within the intervillous spaces of the normal 
placenta": !? In the present study, a positive correla- 
tion between the number of placentas per litter and the 
degree of acceleration of fibrinogen catabolism was ob- 
served. This may indicate that, not a generalized, but a 
local process of intravascular coagulation within the 
placenta is responsible for the accelerated turnover of 
fibrinogen during gestation. This correlated with our 


. findings that only in late gestation is fibrinogen turn- 


over accelerated. 


We thank Prof. Dr. rer. nat. E. L. Sattler for his 
advice and hospitality at the Zentrale Abteilung des 
Strahlenzentrums, and Prof. Dr. med. S. F. Grebe, Ab- 
teilung Nuklearmedizin des Zentrums für Radiologie, 
Justus-Liebig-Universitat, Giessen, for supplying ra- 
dioacive iodine. 
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Use of supine pressor test to prevent gestational 
hypertension in primigravid women 


DOUGLASS S. THOMPSON, M.D. 


EBERHARD MUELLER-HEUBACH, M.D. 


Pittsburgh, Pennsylvania 


The supine pressor (roll-over) test was performed on 62 nulliparous patients under 20 years 
of age at conception. The 28 patients (45 per cent) with positive tests were treated to 
prevent the development of gestational hypertension. Four of those with a positive test and 
two of those with a negative test developed gestational hypertension. Compared with a 
composite of other reported studies of this test in which the patients were not treated, our 
results indicated a statistically significant reduction in the incidence of gestational 
hypertension. The supine pressor test appears to be useful clinically in young nulliparous 


women. (AM. J. OBSTET. GYNECOL. 131: 661, 1978.) 


CLINICIANS CONTINUE TO SEARCH for a reliable 
method to identify pregnant women who are at risk of 
developing gestational hypertension or, more impor- 
tantly, those who are at risk of developing gestational 
hypertension with pre-eclampsia or eclampsia. In 1973 
Gant and others’ reported enthusiastically on the use 
of an angiotensin I] pressor response to identify 
women at risk of developing pregnancy-induced hy- 
pertension. — — 

During their studies of angiotensin II, Gant and 
associates" observed that many nulliparous normoten- 
sive pregnant women who were sensitive to angiotensin 
II and destined to develop pregnancy-induced hyper- 
tension demonstrated an increase in diastolic blood 
pressure of 20 mm. Hg or more when they turned 
from a lateral to a supine position. Thus the supine 
pressor or roll-over test came into being. There are 
now at least four additional reports in the literature 
that evaluate this test, using the protocol of Gant's 
group, as a predictor of pregnancy-induced hyperten- 
sion, including pre-eclampsia and eclampsia, in primi- 
gravid or nulliparous women’? Gant and colleagues’ 
define pregnancy-induced hypertension as "acute 
hypertension developing in a gravida whose blood 
pressure was normal before the third trimester of 
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pregnancy and persistent elevation of blood pressure 
to at least 140/90 mm. Hg. accompanied by an increase 
in the diastolic blood pressure of at least 20 mm. Hg. 
above previous levels during the pregnancy." The au- 
thors of the four other roll-over test evaluations also 
used this definition, which is less precise than the 
definition of gestational hypertension developed by the 
Committee on Terminology of the American College 
of Obstetricians and Gynecologists (ACOG)/ This 
Committee defines hypertension as “a diastolic blood 
pressure of at least 90 mm Hg. or systolic pressure of at 
least 140 mm Hg., or a rise in the former of at least 15 
mm Hg. or the latter of at least 30 mm Hg. manifest on 
at least two occasions six hours or more apart." It de- 
fines gestational hypertension as occurring "during the 
latter half of pregnancy or the first 24 hours after de- 
livery." This Committee makes no reference to preg- 
nancy-induced hypertension. "Gestational hyperten- 
sion" 1s now the preferred terminology. 

Pre-eclampsia is mentioned by only two authors. 
Marshall and Newman’ refer to it as “a form of preg- 
nancy induced hypertension requiring magnesium sul- 
fate therapy." Karbhari and colleagues? refer to pre- 
eclampsia only as either mild or severe. 

Eclampsia is defined by Gant and co-workers! as “the 
syndrome of pregnancy induced hypertension further 
complicated by grand mal seizures that are the conse- 


: quence of the pregnancy and not the result of some 


other cause." None of their patients developed eclamp- 
sia. One of the patients of Karbhari and associates de- 
veloped eclampsia. 

The purpose of this study was to evaluate the clinical 
usefulness of the roll-over test in prenatal care. 
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Table I. Results of roll-over tests 


| 
Authors No. of tests 


pm 


Gant and associates? 38 (10096) 16 (42%) 
Gusdon and associates? * 60 (10096) 20 (33%) 
Marshall and Newman‘ -100 (100%) 25 (25%) 
* 

Karbhari and colleagues? 178 (100%) 29 (16%) 
Phelan and colleagues 207 (100%)* 54 (2696) 
Composite of above studies 583 (10096) 144 (25%) 
Present study | 62 (10096) 28 (45%) 


ECC d outcome 


| Positive tet | test 
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Negattve test 


22 (58%) 1 (6%) 15 (94%) 20 (91%) 2 (9%) 
(GH, 15) (GH, 2) 
40 (66%) 10 (50%) 10 (50%) 37 (93%) 3 (7%) 
| (GH, 10) (GH, 3) 
75 (75%) 4(16%) | 21(8495) 68 (91%) 7 (9%) 
(GH, 8) (GH, 7) 
iPE, 13) 
149 (8496) 2 (796) 27 (93%) 138 (93%) 11 (7%) 
iPE, 26) (PE, 11) 
| (E, 1) . 
153 (74%) 33(61%) | 21(3990) 147 (96%) 6 (4%) 
| (GH, 21) (GH, 6) 
439 (75%)  50(859)  94(659)  410(939)  29(7%) 
(GH, 54) (GH, 18) 
| (PE, 39) (PE. 11) 
34 (55%) | 24 (86%) 4 (14%) 32 (94%) 2 (6%) 
F (GH, 2) 
(PE, 2) (PE, 2) 


— Legend: Normal, without gestational hypertension; Abnormal, gestational hypértension with or without pre-eclampsia or eclamp- 
sia; GH, gestational hypertension without pre-eclampsia or eclampsia; PE, gestational hypertension and pre-eclampsia; E, gesta- 


tional hypertension and eclampsia. 
*Nulliparous patients; all others were primigravid. 


Specifically we were interested in determining whether 
the incidence of gestational hypertension could be re- 
duced by treating those patients with a positive test. 
Since this test is a simple variation of standard blood 
pressure measurements, it is done easily by appropri- 
ately trained paraprofessionals. 


Materials and. methods 


Nulliparous patients under the age of 20 years at 
conception were studied. None of them had a history 
or evidence of hypertension or renal disease prior to 
testing. They were seen at each prenatal visit by the 
same nurse practitioner, one of three nurse practition- 
ers specially trained to provide prenatal care. The 
roll-over test was done as described by Gant and associ- 
ates.’ Auscultatory blood pressure measurements were 
taken in a lateral position at five-minute intervals until 
a stable value was obtained. The patent was then 
turned to a supine position and the blood pressure was 
: measured immediately and five minutes later. The test 
result was considered positive whenever diastolic blood 
pressure increased by at least 20 mm. Hg. 

. Preventive measures weré introduced immediately 
for patients with a positive test. T'he patients were told 
by their nurse practitioners that they were at some, 
probably slight, risk of having an undesirable increase 
in their blood pressure and that more rest and proper 
nutrition were important to minimize this risk. Their 
daily activity patterns were assessed and the need for 


j 


j 
additional rest was stressed. Those who had jobs were 
urged to reduce their work time or to stop working. At 
each subsequent visit their activity patterns were reas- 
sessed and reduction of activity was the general pat- 
tern. 

Each patient was seen by the nutritionist who em- 
phasized the need for more protein and discouraged 
excessive salt intake. The majority of patients were re- 
evaluated later by the nutritionist and most stated that 
they had made these dietary changes. 

The patients were asked to call their nurse prac- 
titioners if they had headaches, visual disturbances, or 
puffiness: of eyelids or fingers. Most were seen at 
weekly intervals. Pauents with a negative test were seen 
at two-week intervals until the 36th week, were not 
routinely assessed rezarding activity and diet, and were 
not alerted to any of the symptoms noted above. 


Results 


The test results and the outcome of the pregnancies 
relative to gestational hypertension, pre-eclampsia, and 
eclampsia are shown in Table I. We used the ACOG 
Committee definitions of gestational hypertension, 
pre-eclampsia, and eclampsia. However, there were no 
differences in our results whether we used the defini- 
tion of pregnancy-iriduced hypertension by Gant and 
colleagues or the definition of gestational hypertension 
by the ACOG Committee. All 62 infants survived. 
There were no multiple gestations. 
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Table II. Incidence of gestational hypertension in patients with positive roll-over tests 


Pregnancy outcome 


Nema 
e. 





Composite group (Table 1), 94 (65%) 39 (27%) 1 (0.06%) 10 (7%) 
not treated (N = 144) . : 
Study group (Table I), 4 (1490) 2 (796) 0 (096) í 22 (79%) 
treated (N = 28) 
Legend: See Table I. 
For abnormal vs. normal outcomes of pregnancy: x$ = 79.17; df = 1, P < 0.01. R 


Table III. Incidence of gestational hypertension in patients with negative roll-over tests 


* 


Pregnancy outcome 


GH 


Composite group (Table I), - 29 (7%) 
not treated (N = 439) | 
Study group (Table I), 0 (096) 


not treated (N = 34) 
Legend: See Table I. 


Nem 


11(3%) .—— 0 (0%) 
2 (6%) 0 (0%) 


399 (90%) 
32 (94%) 


For abnormal vs. normal outcomes of pregnancy: x$ = 0.441; df = 1, P > 0.50. 


Comment 


The composite-study test results and the outcomes of 
pregnancies involving gestational hypertension from 
the five reports in the literature are shown in Table 
1?7$ Pregnancy outcomes involving pre-eclampsia and 
eclampsia, as reported in these studies, are noted also. 
None of the patients in these studies was treated pre- 
ventively on the basis of a positive roll-over test. 

We compared the incidence of gestational hyperten- 
sion, including pre-eclampsia and eclampsia, among 


those with a positive roll-over test in the composite - 


study group with the incidence among those in our 
study group (Table II). The patients in our study: 
group had received preventive treatment whereas 
those in the composite study group had not. The dif- 
ference in the two groups is statistically significant 
X = 79.17; df = 1; P < 0.01). 


This difference perhaps is even more striking in view - 


of the fact that our teenage patients were at greater risk 
of developing gestational hypertension than were the 
composite study patients who were of unspecified ages. 
To the extent that a positive roll-over test is a predictor 
of the development of gestational hypertension, the 
fact that 45 per cent of our patients had positive tests as 
compared with 25 per cent of the composite group 
(x = 11.67; df = 1; P < 0.01) reinforces this opinion. 
In order to assess the possibility, however, that our 
patients, for some unknown reason, were less suscepti- 
ble.to the development of gestational hypertension 


than the patients in the composite group, we comparec 
the incidence of gestational hypertension, including 
pre-eclampsia and eclampsia, in the untreated patients 
with negative roll-over tests in both groups (Table III). 
Here the difference is not statistically significant (x = 
0.441; df = 1; P > 0.50). This indicates that our study 
patients with negative tests were no different regarding 
the likelihood of developing gestational hypertension 
than the patients with negative tests in the composite 
group, and it offers further evidence that preventive 
treatment of patients who have positive roll-over tests is 
effective. 

Based on the composite studies, the roll-over test has 
a sensitivity of 76 per cent for identifying patients who 


will-develop gestational hypertension.?~® It is safe and 


easily done, though time-consuming. Since all current 
preventive approaches to gestational hypertension are 
organically, though perhaps not psychologically, be- 
nign, efforts should be directed toward improvement 
of the sensitivity of the test in order to minimize the 
incidence of false negative results. Sensitivity might be 
improved by repeat testing beyond 32 weeks’ gestation - 
in the patients with negative test results, or the critical 
diastolic blood pressure rise may be less than 20 mm. 
Hg, as implied by Phelan and co-authors5 However, 
our two patients with false negative test results had 
rises of only 6 and 12 mm. Hg, respectively. Both of 
them had 3+ or 4+ proteinuria at 32 and 34 weeks’ 
gestation, after the roll-over test was done but before 
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they developed gestational hypertension. Proteinuria. 
alone probably is a sufficient indicator of risk of gesta- 
tional. hypertension. Even with its present low sensitiv- 
ity the roll-over test appears to be useful clinically, at 
least for teenage nulliparous women; however, its clini- 
cal usefullness for women at lesser pisk of developing 
_ gestational hypertension remains unknown. 


july 15, 1978. 
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The authors thank the patients and the nurse prac-. 
titioners, R. Cooper, A. Joubert, and M. Stewart, for 
their contributions to this study. 
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^. One of the most important aspects. of successful E Met Ideally, an ‘appoinitrhent should be made. for- 
` diaphragm usage on a: continuing basis is the: ts s the patient: to return iri one-week with'the dia- > ' 
" amount of süccess or frustration the woman expe- * ° “phragm i in: place to ascertain whether or not she : ~ 
; ^u rierices at her first trial insertion. Therefore, it is . has been:i Inserting: the diaphragm: properly. At this. 
very important that adequate. time for teaching Be -time any-problems encountered during the 

. given at the initial office visit: Here are answers - : uw week can:be discussed and, where necessary, adjust- 
< to’some physician-posed questions on: ‘instructing. - ments made: : "*- c MAC. M 
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M e Is it Beneficia to Hive. ihe woman. go HEC. e + given toitlie patient? - aU ip SU AME 5. Fs 
-through all the steps of insertion herself, including - ru ae E $ SON 
.; application of the spermicidal agent on the re P " te Many doctors feel. the patient T be TUE 
l diaphragm. we ee ee Seen foe H to get into: the habit of inserting the-diaphragm ~ 
mu EN SP PS E - every night. She must be instructed to leave the: . 
i Yes The patient shoüld be made Pn P » . ,.' diaphragm in place for six to eight | hours after the. 
“with the proper method of insertion. and position-. . , last coital contact. If intercourse does not occur: : 
' :ing of the diaphragm. Before i insertion, ‘she should. , 2^ within six hours aftet. i insertion or if it is repeated 
. be taught to-apply approximately one ‘teaspoonful. : | "within six SX hours after i insertion, more spermicidal 
- ^ “of spermicide spread over the surface of the dia- , : ve ` agent must be applied: to:the diaphragm without ^ 
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k » ir which will be in contact with ‘the cervix’... . s -removing it. Most patients prefer- to do this with . 
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: and the rim. After i insertion, she should be taught. : -an applicator. Until thé patient is confident with ` 
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^to reach into the vagina and feel the "front" ~. c i » ihe proper insertion technique, some physicians 
"rim in the notch behind tlie bone, then’ tráce the s A ,, recommend that.the partes use a. condom as an . 
x “back” rim behind it to assure, that the cérvix is Eu  additiorial pres VM MM S MR. 
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diaphragm is by washing it carefully with a mild 
soap and water, gently drying i it, and replacing 
it in the compact when not in use. 


). Should the woman or her partner feel the 
diaphragm during sexual intercourse? 


A. No. Neither she nor her partner should feel 
the diaphragm if it fits properly and is in its 
appropriate position. Properly placed, it should 
not interfere with the sexual pleasure of either 
partner. 

The Ortho ALL-FLEX* Vaginal Diaphragm 
with OR THO-GYNOL* Contraceptive Jelly— 
together a safe, effective barrier to conception for 
the patient who can't or won't use the pill or the 


IUD. 


Ortho All-Flex is designed to provide comfort 
and reliability and to meet the highest esthetic 
standards. You can give it to your patients with 
confidence because it’s a method that is rarely 
contraindicated. 


Ortho All-Flex Diaphragms are made of highest- 
quality, long-lasting latex. Ortho-Gynol 
Contraceptive Jelly and Ortho-Creme have been 
specially formulated for use with Ortho 
diaphragms. 


* Trademark 





Consider the advantages of prescribing the Ortho 
All-Flex Diaphragm and Ortho-Gynol Jelly when 
you and your patient decide on the diaphragm 
and jelly method of conception control. 


If you would like a professional fitting-ring set and 
fitting-procedure brochure, please contact your 
Ortho representative. Remember, to afford maxi- 
mum protection, the Ortho All-Flex Diaphragm 
and Ortho-Gynol Contraceptive Jelly or Ortho- 
Creme must be used according to directions. 


asate and sound barrier 


Ortho All lex’ 


diaphragm 


& Ortho-Gynol 


contraceptive jelly 


or Ortho-Creme’ 


f=} Ortho Pharmaceutical Corporation 
\T7 Raritan, New Jersey 08869 
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Just what you've been expecting and more: 
Picker's Linear Scanner...two instruments in one. 
The largest family of ultrasound instruments has just 
grown larger. Our new,Linear Scanner produces high 
résolution real-time views of abdominal anatomy to 
observe organs and their motion. It travels to the patients 
bedside on a lightweight*cart as a stand-alone scanner. 
Or, it interfaces with our System 80L and takes advan- 
tage of all the image-processing techniques of the nations 
most complete ultrasound diagnostic system. 
On its own: a standout.As a mobile, real-time abdominal 
scanner, it can travel to the 
obstetrical ward and 
produces high resolution images simply, eas 
and quickly. A Transducer Focus Cont 
gives three discrete focal zones to imprc 
resolution in specific 
areas of study. Push- 
button selectable 
scales bring extra 
iiec. | magnification of small details. 
Selectable Donnie Rare Control lets the operator choose. . 
the ideal gray-scale presentation for best tissue differen- We _ 
tiation. An Electronic Ruler accurately measures organ | 
sizes. As a stand-alone unit, the linear scanner can bea | 
flexible diagnostic tool for an office, or for use 
anywhere in a hospital. 
Together: a powerful display. 
As a part of a total Picker Ultra- 
sound System 80L, our new Linear 
Scanner calls upon the capabil- 
. ities of our Digital Imager for 
powerful digital techniques that 
improve display resolution and 
gray-scale rendition. With a 
simple plug-unplug interface, real 
time images from the Linear 
Scanner can be frozen and stored 
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uam uf; sone f mily. : 


the systems memory for later gray-level manipulation and study. Alphanumeric patient 
d examination data are integral features of each image. The image, displayed in TV 
rmat, can be stored on videotape for later reference. : 


Ultra-dedication. Dy itself, as a stand- 
alone scanner,'or interfaced with : 
System 80L, our new Linear 
. Scanner will help extend 
4 RENE ultrasound diagnostic 
ro ! | m techniques to obstetrics, 
| E € gynecology and 
_ 4 ae). [|| other areas of upper 
n | I: [5] abdominal study 
like aortic-aneurysm 
visualization, or 
|| = pre-screening for 
Magma e computed tomog- 
—_— raphy. Picker, a 
= company dedicated 
to ultrasound, has 
just dedicated a new 
instrument for your 
laboratory. 
For addi- 
tional infor- 
mation on 
our new 
| Linear Scanner, 
a ae 
Em write Picker Corp, 
12 Clintonville 
Road, Northford, CT. 
06472, call 203/484-2711, 
or contact your Picker 
sales representative. 


PICKER 
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Physicians (Multiple Openings)—The Food and Drug Administration/Bureau of Drugs (an Equal 
Opportunity Employer) has career Civil Service openings for physicians. (Positions are also available 
in the Commissioned Corps of the U.S. Public Health Service). Physicians evaluate the results of 
clinical testing of new drugs (New Drug Applications) and the potential effects on humans of pro- 
posed new drugs (Claimed Exemptions for Investigational New Drugs INDs). Physicians are also 
needed for the bio-research monitoring program to evaluate controversial clinical data and adherence 
to good laboratory practices,e medical ethics, etc. Anticipated vacancies available in multiple 
specialties (anesthesiology, cardiology, gastroenterology, internal medicine, neurology, OB-GYN, 
psychiatry and surgery, etc.). 


Duties of the positions require judgment, effective writing and speaking and ability to organize work 
to meet deadlines. Grades are GS-14 and GS-5 (salary ranging from $37,925 to $47,500 per year, 
depending upon medical experience and qualifications). Comprehensive fringe benefits provided. 
Candidates need at least board eligibility in their medical specialty and must be: a graduate with a 
degree of Doctor of Medicine from a U.S. or Canadian medical school approved by the Council on 
Medical Education and Hospitals of the American Medical Association. Doctors of Osteopathy or 
graduates of foreign medical schools may also be eligible. Full details may be requested. 


Send Resume or Curriculum Vitae to: 


Food and Drug Administration 

Division of Personnel Management (Room 4B-42) 
Attention: George Calvert 

5600 Fishers Lane 


Rockville, Maryland 20857 





MDs 
Group Health Care 
Internal Medicine 


Pediatrics 
WANTED OB/GYN 

$35-60,000 
Hospital-Based Director of OB- Sun Belt Location 


Our client, the highest quality, most pres 
tigious group health plan in the US. is 
expanding rapidly and seeks several board 
certified or qualified physicians in interr 





GYN to direct approved program 
associated with College of Medi- 


al medicine or pediatrics 
available in obstetr 


cine. Salary negotiable and Lib- 
eral Opportunity for Private Prac- 
tice. 


REPLY: DME, St. Thomas Hospital 
Medical Center, 

444 North Main St., 

Akron, Ohio 44310 


Jical education. fu 
ent plan. life. health. and m 


$ 
í Very desirable Sunbelt location 


with medical school environment, teach 
ing Opportunity All relocation costs, real 
| tee and our searching tee paid 


Reply in strictest confidence by send- 
ing curriculum vitae to S.M. Phillips, 
M.D.. or call 215/561-6300. 


FOX-MORRIS 
PERSONNEL CONSULTANTS 
1500 Chestnut St., Phila., Pa. 19102 
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The syndromes of hydatidiform mole 


I. Cytogenetic and morphologic correlations 


A. E. SZULMAN, M.B., Cu.B. 
URVASHI SURTI, Pu.D. 
Pittsburgh, Pennsylvania 


Cytogenetic and morphologic analysis of 23 hydatidiform moles allowed the division into at 
least two syndromes: (1) the syndrome of complete (classical) mole is without an 
ascertainable embryo/fetus, gives a diploid karyotype, and manifests a progressive fluid 
engorgement of the villi as well as a gross, haphazardly distributed trophoblastic 
hyperplasia; (2) the syndrome of partial (incomplete) mole has an ascertainable fetus (alive 
or dead), gives a triploid karyotype, and exhibits a slowly progressing hydatidiform swelling 
in the presence of functioning villous capillaries that spares many villi; trophoblastic 
immaturity is constant and focal hyperplasia is inconspicuous but present. A single case 

of diploid mole with unusual morphologic features, complete with a fetus, may herald yet 
another syndrome. Human chorionic gonadotropin levels were initially high in practically all 
cases. There was no malignant trophoblastic disease in this small series, but a plea is 
made that partial moles be followed carefully in order to establish their relation to 
choriocarcinoma. (AM. J. OBSTET. GYNECOL. 131: 665, 1978.) 


THE ENTITY KNOWN as hydatidiform mole, although 
referred to extensively in the literature, has not been 
satisfactorily defined. Visible enlargement of villi, vari- 
ously referred to as hydatidiform change, swelling, or 
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degeneration has been now established as a feature 
common to a number of biologic disturbances of the 
conceptus associated with a normal karyotype, with 
several of the trisomies, and with triploidy and tetra- 
ploidy."* Nonetheless, the topography, extent, and 
degree of the swelling as well as its relationship to 
trophoblastic hyperplasia have not been comprehen- 
sively codified, making assessment and pooling of data 
virtually impossible. The recent advent of cytogenetics 
is responsible for new repeated probing into the prob- 
lem, including the present essay, since it offers an im- 
portant new objective criterion. 

It is now generally accepted that one category of 
moles separates quite clearly, its morphologic, endo- 
crine, and chromosomal characteristics having become 
the reference points for the assessment of the other 
types. Such classical moles usually present clinically 
during midtrimester evincing a gross, unequivocal, and 
total hydatidiform enlargement of villi in the absence 
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Table I. Classical moles: Maternal and fetal data 
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Karyotype, 
lissue used 


l G2-P1-A0 ‘Therapeutic abortiont 46, Villit 
2 si e&1-P0-A0 Therapeutic abortion? 9 46, Villit 
3 17 *G1-P0-A0 ‘Therapeutic abortiont 9% 46, XX, Villi 
4 21 E G2-P1-A0 Therapeutic abortiont 10 46, XX, Villi 
5 29 G3-P2-A0 Therapeutic abortiont 10 46, XX, Villi 
6 26 G1-P0-A0 Therapeutic abortiont 10% 46, XX, Villi 
7 17 G2-P0-A0 Therapeutic abortion 11% 46, Villi§ 
8 20 G2-P0-Al D & C for mole 12 46, XX Villi 
9 21 èe GI-P0-AO0 Therapeutic abortiont 12% 46, Villi 
10 18 G1-P0-A0 D & C for mole 15 46, XX, Villi 
11 31 G2-P1-A0 D & C for mole 18% 46, XX, Villi 


G, gravida; P, para; A, previous abortion; D & C, dilatation and curettage. 


*Menstrual age. 

+Mole not suspected. 

iSex chromosome component not established. 
§Barr body positive. 


of the embryo/fetus and its amniotic covering. They 
give a 46,XX karyotype? now thought to be derived 
from a paternal haploid, X-carrying, set that totally 
replaces the maternal contribution and reaches the 
46,XX status by its own duplication.’ The prime clinical 
importance of these cases lies in the malignant poten- 
tial of the trophoblast, presumably hinted at by the 
consistent hyperplasia of the latter. Overlapping in 
some anatomic features with such moles are sundry, 
usually first trimester, rare spontaneous abortions 
evincing visible swelling of the villi and yielding largely 
an abnormal karyotype." ® * They are associated with 
hypo- or normoplasia of the trophoblast, manifest no 
known malignant sequelae, and should not be classi- 
fied as “moles.” While a rational terminology still re- 
mains to be designated it is suggested that the term 
mole be reserved for conceptuses with macro- or mi- 
croscopic villous hydrops accompanied by trophoblas- 
tic hyperplasia.* 

Not to be assigned to either group are the concep- 
tuses with demonstrable embryo/fetus, variably pro- 
nounced hydatidiform changes, and focal mild to 
moderate trophoblastic hyperactivity and those for 
which the ultimate chances of trophoblastic disease re- 
main controversial.’ 

The association of “mole” with a seemingly normal 
karyotype on the one hand’® !! and with triploidy on 
the other hand": ?^'* has prompted the present authors 
to undertake an investigation of the problem by means 
of morphology, gross and microscopic, combined with 
cytogenetics. The study was much helped by the avail- 
ability of abortus material, a large proportion of it from 
therapeutic interruptions, providing many early cases 
from the first trimester amenable to careful scrutiny as 
to hydatidiform change, trophoblastic hy perplasia, and 


the presence of fetal parts and/or membranes. The 
combination of the latter features has been referred to 
as partial mole” and its relationship to the classical 
mole, including the ultimate prognosis, receives special 
consideration here. 

The morphologic evolution of the two kinds of mole, 
together with a comparison of their microscopic fea- 
tures, shall be presented separately. 


Material and methods 


A total of 67 specimens was received in the research 
laboratory during 1974 to 1976, of which 23 gave a 
satisfactory karyotype while 44 yielded no such infor- 
mation. The current rate of success has more than 
doubled, however, thanks to the prompt delivery of the 
moles in the laboratory and to the addition of col- 
lagenase in the dissociation procedure. The material 
included products of spontaneous abortions and hys- 
terotomy at Magee-Womens Hospital and products of 
suction-curettage from both the Hospital and the 
Womens Health Services Inc., Pittsburgh, Pennsylva- 
nia. Cases were selected in the operating room because 
hydatidiform change was either obvious or suspected. 

Moles were collected as soon as possible after evacu- 
ation and the whole specimen was washed in Hank's 
solution in a sterile wire mesh strainer in order to 
eliminate the blood. The specimen was next placed in 
F10 medium plus 20 per cent fetal calf serum and 
antibiotics: 500 U. per milliliter penicillin; 500 ug per 
milliliter streptomycin; 125 ug per milliliter Fungizone. 
Specimens received within two to four hours of evalua- 
tion were also used in the direct air-dry method for 
which a portion was at once placed in medium contain- 
ing Colcemid (Grand Island Biological Company). 

The tissues were examined grossly in toto, under the 
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Table II. Classical moles: Human chorionic gonadotropin levels* 








l 
2 
3 
4 
5 44,000 I.U. 
6 
7 (patient lost 
to follow-up) 
8 256,000 I.U. 
9 
10 225,000-562,500 I.U. 
11 3,750-7,500 LU. 


hCG levels 


Within 2 to 6 weeks 
Before evacuation after evacuation 






hCG normal 
(weeks after evacuation) 


«750 LU. e 5 
«750 LU. 8 
76.3 mI.U. y 
23 ml.U. . 8 
744 mL.U. 8 
No follow-up 
«750 LU. " 8 
No follow-up 
56,350 mL.U. 10 
800 LU. 8 
30.2 mI.U. 
1,500-3,750 LU. 12 


1,700-4,250 LU. 17-36 


*Serum levels in milli-international units per milliliter; urine levels in international units per liter. 


dissecting microscope, and the placenta, fetal parts, 
and decidua were separated. Fetal parts, if any, were 
identified and measured (usually hand or foot) to assess 
the fetal developmental age!5; a special search was made 
for the amnion and chorion. Samples of villi, amnion, 
chorion, and fetal parts were kept for chromosomal 
analysis while all of the remainder was used for multi- 
ple histologic sections. The tissues for cytogenetics 
were minced and dissociated into microscopic frag- 
ments to be used for direct chromosomal examination 
and for tissue culture." 

Dissociation procedure. The minced tissue was in- 
cubated at 37° C. for 15 minutes in 5 ml. of 1.0 per cent 
trypsin (GIBCO) at pH 7.2 in calcium- and magne- 
sium-free saline, with frequent agitation. Debris and 
erythrocytes were eliminated by allowing the tissue 
clumps to settle (without centrifugation) and discard- 
ing the supernatant, the latter monitored microscopi- 
cally. The treatment with trypsin may have to be re- 
peated once or twice until the supernatant contains the 
desired “clean,” near-dissociated microscopic frag- 
ments. The latter were centrifuged in a few milliliters 
of equal proportions of F10 medium, and FCS and the 
pellet was treated with freshly prepared collagenase 
(Worthington Biochemical Company) 0.05 per cent in 
calcuim-and magnesium-free saline, pH 7.2 at 37°, for 
15 minutes with frequent mixing. The collagenase re- 
moved, the preparation was washed twice and the cells 
dispersed in | to 2 ml. of medium. After a cell count 
and trypan-blue viability test the viable cell concentra- 
tion was adjusted to 10° per milliliter and the prepara- 
tion was put up for tissue culture. The average culture 
time was four weeks. Harvesting and metaphase prep- 
aration followed routine techniques with the use of 
Colcemid, 0.05 wg per milliliter for four hours. Cells 


were fixed in methanol-glacial acetic acid and stained 
with Giemsa solution. Cells incubated in Colcemid 
without culturing were used for a chromosomal air- 
dried preparation after a total time lapse of two to four 
hours. 


Results 


The two kinds of moles were assigned to their re- 
spective groups on the criterion of the presence of an 
embryo/fetus. Fetal parts, if present, could as a rule be 
recognized grossly or microscopically in the suction- 
curettage material. In several cases the prior embryo/ 
fetus existence was attested to by capillaries of the cho- 
rion and/or of the villi, bearing identifiable erythro- 
cytes, usually still nucleated. On the contrary, the 
classical moles encompass specimens in which there was 
no evidence of the existence of the embryo proper or 
of its amniotic covering; an avascular chorion was 
identified in a few early cases. A short existence of a 
very early embryo that perished before the establish- 
ment of the rudimentary cardiovascular system and 
thus left no corresponding “footprint” is however sug- 
gested by the presence of the placental mesenchymal 
component. 

The clinical, cytogenetical, and human chorionic 
gonadotropin follow-up data are presented in Tables I 
to IV, wherein cases of the two groups are arranged in 
a chronologic order. 

Classical moles. These represent the familiar cases 
with well-marked hydatidiform swelling of the whole 
placenta, often presenting clinically as missed abortions 
usually during the second trimester. In this series, the 
seven earliest cases obtained through therapeutic inter- 
ruptions became available substantially earlier, i.e., 
eight to 114% weeks’ menstrual age (MA) and provided 
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Table III. Partial moles: Maternal and fetal data 




































Gestation Embryo/fetus* Ascertain- 
Case | Maternal | Obstetric Clinical in weeks Karyotype, size in weeks, able congen- 
number | age (yr.) history presentation (MA) tissue used weight in grams ital anomalies 













12 37 G2-P1-A0 Therapeutic abor- 9 69, XXY fetus, 9 wk., well-preserved Specimen non- 
tiofi} villi parts informative 

13 18 GI-PO-AO0 Therapeutic abor- 10% 46, XX fetus, villi 9 wk., well-preserved Specimen non- 
tiont parts informative 

14 20 GI*PO-A0 Therapeutic abor- 13 69, villi No fetal parts, recent 
tion fetal death 

15 22 G2-P1-A0 Prostaglandin abor- 14 69, villi 744 wk.,macerated Spina bifida 
ton for mole 

16 33 G3-P2-A0 — Hysterotomy for 17 69,4 skin 17 wk., well-preserved Cleft palate 
mole female, 80 grams 

17 25 G4-P3-A0 D&C for incom- 17% 69,ł villi 10 wk., macerated Specimen non- 
plete abortion informative 

18 26 G3-P1-Al_ Hysterotomy for 18% 69,+ villi 16 wk., well-preserved Spina bifida 
mole male, 100 grams§ 

19 27 GI-PO-AO0 D&C for missed 19% 69,t villi No fetal parts found 
abortion? 

20 21 GI-PO-A0 D & C for mole 20 69, XXY, skin, 16 wk., well-preserved Spina bifida 

kidney villi parts§ Syndactyly| 

21 19 GI-PO0-A0 D&C for missed 2] 69, XXY, villi Fetus not found 
abortiont 

22 29 G2-P1-AQ Spontaneous mis- 22 69, XXY, kidney, | 20 wk., well-preserved Multiple 
carriage skin, lung, villi male, 320 grams$ 

23 20 G2-P2-A0 Cesarean sectiont 33 69, XXY, lung 28 wk., well-preserved, Multiple** 

900 grams$ 





Therapeutic abortion, tissue grossly suspected or diagnosed as mole. MA, menstrual age; G, gravida; P, para; A, previous abor- 
tion; D & C, dilatation and curettage. 


*Size in terms of weeks of normal development. 

tMole not suspected. 

Sex chromosome component not established. 

§Fetal growth retardation. 

| Anomalies ascertainable in the several fetal parts found. 

{Right polycystic kidney, spina bifida-lumbar region, cryptophthalmos, syndactyly, simian crease. 
**Coloboma-right eye, cleft palate, low-set ears, hypospadias, micropenis, hypoplastic adrenals, hypoplastic kidneys. 


Table IV. Partial moles: Human chorionic gonatotropin levels* 












Within 1 to 4 weeks hCG normal 
Case number Before evacuation after evacuation (weeks after evacuation) 
12 7,500-15,000 I.U. 12 
2,350 mLU. 
13 «5 ml.U. 4 
14 (patient lost 
to follow-up) 
15 238 mI.U. 13 
16 256,000 LU. 1,500-3,000 I.U. 16-20 with chemo- 
therapy 
17 {no hCG data 
available) 
18 123 ml.U. 19 
19 8 
20 1,500,00- 256,000 I.U. 12 
3,750,000 I.U. 
21 «5 mI.U. 4 
22 150,000- «750 LU. 6 
375,000 I.U. 88.2 mI.U. 
23 80,089 mI.U. 700-1,400 LU. 
111 + 2.2 mL.U. 


*Serum levels in milli-international units per milliliter; urine levels in international units per liter. : 
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Fig. 1. Complete mole, eight and one-half weeks MA; 46 
chromosomes, Case 1. Varying degrees of edema of villi show- 
ing central cisterns with as yet poor demarcation except in the 
upper-center villus where it is already sharp. Focal syncyti- 
otrophoblast hyperplasia against a background of normal 
two-layer pattern. (x25). 


a new insight into molar evolution. Gross and micro- 
scopic scrutiny of the total curettage specimen gave no 
evidence of the embryo past or present. The chromo- 
some count was 46; the sex complement was XX, where 
available (Table I). 

The maternal age range was 17 to 31 years, with a 
mean of 22.7 and a median of 21 years. Only one 
mother had a previous abortion. hCG data are given in 
Table II; postevacuation levels returned to normal!*: !? 
within a relatively short time and none of the patients 
required chemotherapy. 

In the placenta, the core of the villi is of active imma- 
ture mesenchyme with a de novo capillary formation 
mimicking the early placenta”; the lumens of these 
transient vessels, however, are free from erythrocytes 
since there is no embryo and no central circulation (Fig. 
1). There is marked general villous edema, which cul- 
minates in central cistern formation, the latter charac- 
teristic of moles (as opposed to other placentae with 
villous edema) and largely responsible for the macro- 
scopically observable swelling. The trophoblast is 
grossly hypertrophic, including the earliest specimens 
available. 

Moles with fetuses (partial moles). Eleven of the 12 
cases in this series revealed triploidy. The exception 
(Case 13, Table III), with a 46,XX karyotype, while 
conforming to the general pattern of changes receives 
a.separate comment below. 


Fig. 2. Partial mole, nine weeks MA; karyotype 69,XXY, Case 
12. General view: villi in various stages of swelling leading to 
cistern formation. Small immature villi shown in the center; 
hydatidiform villi relatively small and few. (Original mag- 
nification X 25). 


As will be seen from Table III, of the 12 cases, seven 
had well-preserved fetuses. Cases presenting whole 
fetuses (Nr: 15, 16, 18, 22, and 23) or parts of larger 
fetuses (Nr: 20) all illustrate the association of triploidy 
with congenital anomalies? and with growth retarda- 
tion (Cases 18, 20, 22, and 23, Table III), the latter 
usually becoming apparent in the second trimester.” 
In two cases (Nr: 15 and 17, Table III) the fetuses had 
undergone advanced autolysis, having died at the esti- 
mated ages of seven and 10 weeks, i.e., six and one- 
half and seven and one-half weeks before pregnancy 
termination, respectively—a pattern often encoun- 
tered in triploid pregnancies.? The smaller fetus (Case 
15) was beyond morphologic assessment, while in the 
larger one (Case 17) spina bifida could be recognized 
although other anomalies might have also existed 
Table IHI). 

Fetal parts could not be found in three cases. In Case 
14 the fetus had died recently, as witnessed by the early 


e e 


Said 


TPPW TL ME CERNIT 


- 


I i T NOM. TP AR zy "art. 
Lino e 1 E cad 


gin F 4 
dia ce aem 











=i 


^ 
* 


^ sd: 


ELSE ae 


auda E 





kai ai 





ume "ETC 
- - 
- 


SERATA 


Wo 


SS eae e 
7 Ly F 0» 
x ` 
+ x 


A ie 


changes in the villous vessels and stroma secondary to 
the cessation of fetal circulation.® Cases 12 and 21 simi- 
larly gave evidence of the sometime fetal existence by 
the persisting, albeit rare, villous vessels with erythro- 
cytic remains in the lumens (Fig. 2). A case in which 
fetal existence could not be thus decumented was not 
included in this series. e 

The range of materyal ages was 18 to 37 years, with a 
mean of 24.7 and a median of 23.5 years. Only one 
mother had had a previous spontaneous abortion. The 
smaller proportion of therapeufic abortions in this 
sample probably reflects the fact that early cases of 
partial mole are easily missed on account of the rel- 
atively small size and number of hydatidiform vesicles. 

Initial hCG levels were inordinately high in four 
cases (Nr: 16, 20, 22, and 23) but returned to normal in 
due course (Table IV). The mother in Case 16, dating 
back to 1973/1974, was treated by chemotherapy; she 
would probably have been treated expectantly at the 
present time and malignant trophoblastic disease can- 
not thus be said to have followed any of the cases of this 
series. x 

The changes in the villi resemble, qualitatively, those 
seen in classical moles, but the numbers and the sizes of 
villi affected by the waxing edema tend to be both 
smaller at any given time as though reflecting a slow- 
motion process. One of the essential differences be- 
tween the two groups is the retention of the function- 
ing fetal vessels in the villi as the latter accumulate 
fluid, and it would thus appear that the principal cause 
of this type of hydatidiform swelling is not the absence 
of vascular drainage." The trophoblast is strikingly 
immature: there is hyperplasia, albeit much less 
dramatic than in classical moles, and it appears as small 
foci of vacuolating syncytium that vary in number from 
case to case. Various other morphologic features 
characteristic of triploidy including the formation of 
“trophoblastic cysts"? *: * are described in a separate 
paper devoted to morphology.” 

Case 13 (Tables III and IV) calls for a comment, 
since it gave a karyotype of 46,XX and showed well- 
formed fetal parts in the curettage specimen. It thus 
combines the features of the two kinds of mole, com- 
plete with gross trophoblastic hyperplasia and a gen- 
eral swelling of the villi with an occasional cistern 
formation. The genotype of this conceptus remains 
unknown in terms of the origin of the two haploid sets: 
neither can the survival of the fetus beyond the 10% 
weeks be predicted. It remains to be seen whether the 
case represents yet another species of a mole. 


Comment 


The present study demonstrates the divisibility of 
hydatidiform moles into two kinds: the complete, with- 
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out a traceable embryo, and the partial, with an ascer- 
tainable embryo/fetus. The two groups each gave a 
characteristic morphology and were associated (with 
one exception) with a 46,XX and a triploid karyotype, 
respectively. A strong caveat that one is dealing with 
provisional and by no means water-tight syndromes is 
provided by occasional cases, that “do not belong.” 
Among them is the alluded to diploid, partial mole with 
a fetus that may represent a class of its own (Case 13), 
perhaps a complete mole with a fetus, an apparently 
complete mole with an A2 trisomy described in the 
literature,” and cases of triploid fetuses with nonmolar 
placentae.” It can be asserted at this stage, however, 
that there is no transition between the two main syn- 
dromes, karyotypically and morphologically distinct as 
here presented. This renders the term partial prefer- 
able to the old one of "transitional" mole. Throughout 
this series, incorporating many first trimester cases, no 
transitional moles? have been found and it can be 
safely assumed that the character of a mole is genet- 
ically programmed and that it comes to phenotypic ex- 
pression well before eight weeks (the age of the earliest 
specimens of this series). 

Within the spontaneous therapeutic abortus popula- 
tion, macroscopic villous swelling is a fairly common 
phenomenon. It heralds an abnormal conceptus with a 
distinct possibility of a trophoblastic anomaly that war- 
rants careful microscopic scrutiny. Complete, classical 
moles are known forerunners of trophoblastic neopla- 
sia, while the partial moles have as yet been in- 
sufficiently studied and formal documentation con- 
cerning their neoplastic propensity or innocence is still 
to come. Suspicion as to the prognosis of partial moles 
has been aroused in this study by the constant 
finding—little stressed by other authors—of tropho- 
blastic immaturity and hyperplasia, however mild and 
focal in distribution. Suspicion is furthered by reports 
of high hCG values in placental extracts? and by a 
report of persistent trophoblastic disease following 
upon a case.” This study as well as those of others??: ?? 
includes no cases with malignant sequelae, but the 
numbers are still small and the problem" ?? will be re- 
solved only by further inquiry. 

All cases of partial moles are followed in this hospital 
with hCG studies and a plea is here made that such 
follow-up become routine in other institutions. This 
includes clinically diagnosed cases as well as those diag- 
nosed after the fact among therapeutic abortions. The 
results of our further studies shall be reported in due 
course. 


This paper is dedicated to Arthur T. Hertig, Profes- 
sor Emeritus of Pathology, Harvard Medical SchooJ, 
who first taught me (A. E. S.) developmental biology. 
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Meconium aspiration syndrome 


Neonatal and follow-up study 
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One year's experience with MAS in a neonatal intensive-care unit is analyzed with follow-up 
information. Seventeen patients or 3.7 per cent of all admissions had MAS. Four patients 
(23.5 per cent) died of acute respiratory failure. Two patients with MAS and persistence of 
the fetal circulation required cardiac catheterization to exclude cyanotic congenital heart 
disease. No survivors had persistent chronic lung disease. However, two of three patients 
with MAS and seizures had significant psychomotor retardation at follow-up examination. 


(AM. J. OBSTET. GYNECOL. 131: 672, 1978.) 


MECONIUM STAINING of amniotic fluid occurs in be- 
tween 8.9 to 9.6 per cent of deliveries and often is 
associated with meconium staining of infants." ? In a 
prospective study, as many as 20 per cent of meco- 
nium-stained infants developed either pulmonary dis- 
ease requiring increased ambient oxygen and/or a 
pneumothorax or pneumomediastinum during the 
first 3 days of life. 

We define meconium aspiration syndrome (MAS) by 
the following criteria: (1) the presence of meconium- 
stained infants, (2) abnormal chest roentgenograms 
consistent with aspiration pneumonitis, and (3) clinical 
respiratory distress in the first 24 hours of life. Previ- 
ous investigations have described certain aspects of the 
clinical course of MAS"? but there is scant information 
about the prognosis of infants with MAS.* ? The clini- 
cal course of the acute illness and a follow-up study of 
all patients with MAS admitted to the neonatal in- 
tensive-care unit (NICU) at St. Louis Children's Hospi- 
tal in 1974 form the basis of this report. 
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Methods 


The hospital charts of all patients admitted to the 
NICU St. Louis Children's Hospital were reviewed by 
one investigator (M. S.). Out of 441 NICU admissions, 
17 patients were judged to have MAS by the criteria 
described above. Obstetric records were reviewed to 
determine (1) use of fetal monitoring, (2) time when 
meconium was observed prior to delivery, (3) Apgar 
scores, (4) mode of suctioning, and (5) mode of resusci- 
tation. The neonatal hospital course of each patient 
was reviewed. 

Follow-up exminations on all available survivors (11 
of 13) at 11 to 18 months of age consisted of a general 
physical examination, chest radiographs, developmen- 
tal history, Denver developmental examination, and a 
specific history to determine intercurrent respiratory 
illnesses. Analysis of the obstetric records revealed that 
meconium was noted in the amniotic fluid more than 1 
hour prior to delivery in six of 17 cases. Only one of 
these six deliveries in which meconium was recognized 
was monitored thereafter. Fifteen infants were vertex 
presentations and delivery was accomplished easily; 
two infants were delivered with difficulty —one be- 
cause of a shoulder dystocia and one because of a 
transverse lie. 

Information about the type of suctioning received in 
the delivery room was available for 14 of 17 patients. 
Six patients received bulb syringe suctioning of the 
nasopharynx and posterior oral pharynx. Four pa- 
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Fig. 1. Chest roentgenograms. A, Initial; there are intrinsic 
pulmonary infiltrates. B, One year later; complete resolution 
has occurred. 


tents received tracheal suctioning under direct laryn- 
oscopic visualization of the cords. One of the infants 
who died had direct tracheal suctioning. Three of 
the six infants who lived and required respiratory ther- 
apy had direct tracheal suctioning. 

Two patients were thought to be postterm by dates 
before delivery. However, pediatric physical examina- 
tion suggested that seven infants were postmature. 
Three of the four deaths occurred in patients who 
were recognized as postmature after birth. 

Apgar scores at 1 and 5 minutes were higher in sur- 
vivors and in more infants who did not require the 
respirator. 

Patients were divided into three categories: Group I, 
survivors who did not require respirator therapy 
(N = 7); Group II, survivors who required respirator 
therapy (N = 6); Group III, those who died (N = 4). 
Salient features of the clinical course are summarized 
in Table I. 

Patients in Group II who survived required the res- 


Fig. 2. Chest roentgenograms. A, Initial; widespread pulmo- 
nary infiltrates are shown. B, One month later; the chest film 
is normal. 


pirator for a mean of 5.2 days. Those who died on the 
respirator did so within 24 hours. 

Group II patients were exposed to higher concen- 
trations of inspired oxygen then were those in Group I. 

Calculations were made to estimate the percentage 
of cardiac output that was shunted right-to-left at the 
time initial blood gases were determined.® Shunting 
was greatest in the patients who died. Patients in Group 
II had more shunting than patients in Group I, who 
did not require the respirator. 

Two patients in Group II had clinical courses of par- 
ticular interest which will be presented in detail. They 
both had inadequate oxygenation on 100 per cent in- 
spired oxygen, suggesting the possibility that they had 
cardiac disease superimposed upon MAS. As an exam- 
ple, A. M. was born after a labor complicated by ma- 
ternal fever and shoulder dystocia. The 1 and 5 minute 
Apgar scores were | and 5 despite tracheal suctioning 
done under direct visualization. This patient was 
placed on the Bournes respirator immediately after 
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Table I. Salient features of clinical courses 



























Apgar scores Resp. rate Cardiac output, Duration 
60, tachypnea shunted R-L, resp. therapy 
initial blood gases (%) (days) 


Group I, living, 3385-989 46+11 7.2+1.0 3.4 € 14 18.7 + 1.1 | ai 
E no respirator " 
E^ NE? 
— .Groupll,livng, 2,9358 +228 | 2.8507 43+1 9.8 + 3.5 54.3 + 9.7 5.2 +23 
D. respirator ? 
f (N =7) 
i Group III, dead, 3,538 + 213 1.8 + 0.3 2.5 4 0.8 — 80. +15 — 
EL. respirator e 
E. N= 
: 
E birth and required 100 per cent inspired oxygen with a The other patient, R. P., had meconium staining 
E positive end-expiratory pressure of 4 cm. H;O to main- after a vaginal delivery. Apgar score was | at both 1 
- . tain a Pao, of less than 45 mm. Hg. Cardiac catheteriza- and 5 minutes. He was intubated and placed on a res- 
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tion on day 2 demonstrated systemic pressure in the 
right ventricle, patent foramen ovale, and a large pa- 
tent ductus arteriosus. She gradually improved but re- 
quired respirator care for 11 days. Another patient, M. 
C., was born postmaturely with gross meconium stain- 
ing and had 1 and 5 minute Apgar scores of 4 and 4, 
respectively. Meconium was suctioned from the 
trachea in the delivery room under direct visualization. 
Shortly after birth, she was placed on a Bournes respi- 
rator with 100 per cent inspired oxygen and 3 cm. H;O 
positive end-expiratory pressure. Inadequate oxygena- 
tion resulted in cardiac catheterization, whereupon she 
was found to have elevated pulmonary artery and right 
ventricular pressure with a large right-to-left shunt at 
the ductus arteriosus. At 30 hours of age her oxygena- 
tion improved, and she was extubated by 4 days of age. 

Follow-up information was available for 11 of the 
surviving patients. Ten patients were examined by 
either of two investigators (R. M. or E. T.) and detailed 
information was obtained from the private physician of 
one patient. Only two patients showed any significant 
developmental delay. Both of these infants had neo- 
natal seizures while receiving respirator care. One of 
the patients, E. A., had been noted to have a decreased 
fetal heart rate in a postmature pregnancy. The infant 
was heavily meconium stained and flaccid at birth, with 
l and 5 minute Apgar scores of 2 and 6, respectively. 
Large amounts of meconium were suctioned from the 
trachea under direct vision, but the infant had spon- 
taneous respirations at 1 minute. Severe seizures oc- 
curred at 9 hours of age, associated with severe apnea 
that required the use of a respirator. When seen on 
follow-up examination at 13 months of age, he was 
microcephalic (head circumference more than 2 S.D. 
below the mean) and had significant delay in motor 
function. 


pirator before transfer to St. Louis Children's Hospital, 
where he remained on the respirator for 15 days. Sei- 
zures developed on the second day of life. On follow- 
up examination at 8 months, length and head circum- 
ference were at the third percentile and the patient 
performed at the 6 to 7 month level. | 

All other children had normal developmental pa- 
rameters on follow-up examination. All patients at the 
time of discharge from the neonatal unit had no evi- 
dence of clinical pulmonary disease. No patient had 
significant intercurrent pulmonary problems as deter- 
mined by careful questioning of parents at the follow- 
up examination. Initial chest roentgenogram (Figs. 1 
and 2) demonstrated pulmonary infiltrates ranging 
from mild to severe. Air trapping was present when the 
disease was more than mild. Follow-up chest roent- 
genograms were obtained on eight of the 11 chil- 
dren. Two asymptomatic patients had evidence of 
small residual densities suggestive of old inflammatory 
lung disease. However, the amount of pulmonary dis- 
ease on the original chest roentgenogram had no corre- 
lation with patient survival, residual seen on follow- 
up roentgenogram, or subsequent neurologic abnor- 
malities. 


Comment 

MAS is a significant clinical problem in neonatal 
intensive-care units. During 1974, 3.7 per cent of ad- 
missions to a regional referral neonatal intensive-care 
unit at St. Louis Children's Hospital had MAS. From 
the obstetric viewpoint, about 8 to 10 per cent of all 
pregnancies will be accompanied by meconium stain- 
ing of the amniotic fluid.’ ? About 20 per cent of preg- 
nancies with meconium-stained fluid (or 1 to 2 per 
cent of all pregnancies) may result in patients with 
MAS. 
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Duration suppl. Duration suppl. Days before 
oxygen above 50 70 oxygen below 50% back on. - 
(days) (days) room air 

0 L1 0.6 Ll + 0.6 

3.0 + 2 5.3 + 2.4 8.3 + 2.7 


The typical patient with MAS is a term or postterm 
infant with a birth weight about 2,500 grams. Car- 
diorespiratory symptoms usually dominate the early 
clinical course of most of these patients. The underly- 
ing pathophysiology responsible for the clinical respi- 
ratory distress observed is not clear. The hypoxemia 
observed with MAS might be related to true right-to- 
left shunts in which blood goes into the arterial system 
without going through ventilated areas of lung. Alter- 


natively, hypoxemia might be due to a ventilation- 


perfusion abnormality in which there is a mismatch 
between. blood flow and ventilation. Corbet and Bur- 
nand? demonstrated that hypoxemia in 12 patients 
with MAS was related to both true right-to-left shunts 
and ventilation-perfusion abnormalities. However, 
they suggested that ventilation-perfusion abnormalities 
were more significant than right-to-left shunts.” Our 
data from calculated initial shunts do not permit us to 
distinguish between these two possible explanations for 


hypoxemia. However, it is of interest that in our study ` 


those patients with the most severe initial shunts either 
died or required the respirator ‘see Table I). 

Two of our patients required cardiac catheterization 
to exclude the possibility that their hypoxemia was 
caused by congenital heart disease. In both cases, ele- 
vated pulmonary artery pressures were found without 
structural heart defects, Our patients fit the description 
of the recently described syndrome of persistence of 
the fetal or transitional circulation (PFC).® ° PFC pa- 
tients, usually term infants, present with profound 


cyanosis and hypoxemia within the first 24 hours of, 


life; many conditions have been associated with PFC, 
but the consistent abnormality has been elevated 
pressure in the pulmonary artery with right-to-left 
shunting through the ductus arteriosus and foramen 
ovale. The association we described between the MAS 
and PFC has recently been suggested but has not been 
substantiated previously by cardiac catheterization." It 
could be that MAS resulted in hypoxemia, which is 
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known to increase pulmonary vascular resistance." 

Little information is available on the morbidity asso- 
ciated with MAS. Stahlman’ mentioned that “neu- 
rological sequelae are not uncommon after MAS.” 
Kachaner and associates’ reported on 65 patients with 
MAS seen in Paris from 1965 to 1968. Follow-up in- 
formation was available on 28 (43 per cent) patients , 
and 19 (68 per cent) of the 28 were seen between 2 and 
4 months of age. Two patients had respiratory abnor- 
malities and one patient had psychomotor retardation 
and seizures. Two of our three survivors with neonatal 
seizures had significant developmental deficits. The 
presumed etiology of the seizures with MAS was 
hypoxic-ischemic encephalopathy. Our observations 
are consistent with those of Rose and Lombroso," who 
reported significant sequelae in about 90 per cent 
of survivors with neonatal seizures resulting from 
hypoxic-ischemic encephalopathy. 

Reported mortality rates for MAS vary from 19 to 34 
per cent.* !! The mortality rate in our series was four 
of 17 (23.5 per cent). All patients died within 24 hours 
of admission in acute respiratory failure despite as- 
sisted ventilation from the respirator. Our results com- 
pare favorably with others for survival with MAS pa- 
tients on the respirator. Mortality rates as high as 59 
per cent have been reported, but in our series 36 per 
cent of MAS patients on the respirator died.* 

Recent data suggest that effective perinatal collab- 
oration can markedly reduce the mortality rate associ- 
ated with MAS. In the delivery room, Gregory and 
colleagues* suctioned both upper and lower airways of 
80 patients with meconium-stained fluid. Those pa- 
tients with meconium recovered from the trachea or an 
abnormal chest roentgenogram received thoracic phys- 
iotherapy and postural drainage. There were no deaths 
in their 80 patients. Carson and colleagues? recently 
reported on a combined obstetric and pediatric ap- 
proach: to meconium-stained infants. Obstetricians 


. suctioned the oral nasopharynx while the infant's head: 


was still on the perineum. The larynx was routinely 
inspected hy the pediatricians and tracheal suction was 
performed if meconium was present. There were no 
deaths in 23 patients with respiratory distress from the 
661 deliveries with meconium-stained fluid. ‘These re- 
sults contrast to an earlier experience without a com- 
bined approach when 11 per cent of patients with MAS 
died." i 

It is our hope that the experience reported in our 
NICU will help foster joint efforts like those of Greg- 
ory and Czrson and their associates. 

We thank Drs. Fernando Arias, Philip R. Dodge, and 
M. Michael Maurer for their editorial assistance. 
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Effects of dexamethasone on 
sheep and fetal lambs 


DANIEL I. EDELSTONE, M.D. 
EBERHARD MUELLER-HEUBACH, M.D. 
STEVE N. CARITIS, M.D. 

Pittsburgh, Pennsylvania 


leukocyte counts in pregnant 


In adult nonpregnant animals and human beings, glucocorticosteroids increase circulating 
leukocytes (predominantly neutrophils) and decrease lymphocytes, monocytes, and 
eosinophils. We were interested in studying effects of glucocorticoids on leukocyte counts 
during pregnancy to determine any differences between responses in the nonpregnant and 
pregnant states. After genera! anesthesia was administered, we placed catheters in a 
carotid artery and a jugular vein in pregnant sheep and in fetal lambs. Six days after 
surgery, we administered dexamethasone intravenously to the mother (0.2 mg. per 
kilogram) or to the fetus (0.06 mg. per kilogram) and obtained maternal end feta! jugular 
venous blood samples immediately before (control) and 3, 6, 12, 24, 48, and 72 hours after 
steroid injection. Administration of dexamethasone to the mother significently increased 
total leukocyte and neutrophil counts (leukocytes per cubic millimeter blood) and decreased 
lymphocyte and eosinophil counts, but it did not change monocyte counts. Leukocyte 
counts returned to control values within 48 hours. Administration of dexamsthasone to the 
fetus rapidly increased total leukocyte and neutrophil counts, decreased monocyte and 


eosinophil counts, and had no effect on lymphocyte counts. 


Fetal leukocyte counts returned 


to control values by 24 hours after dexamethasone injection. Our results suggest that 
maternal and fetal leukocytes can respond to glucocorticoids as they do in the adult 
nonpregnant state. (AM. J. OBsTET. GYNECOL. 131: 677, 1978.) 


IN THE ADULT NON-PREGNANT animal or human 
being, administration of glucocorticosteroids affects 
concentration and function of circulating white blood 
cells.! Glucocorticoids produce a large neutrophilic 
leukocytosis, as well as a lymphocytopenia, a monocy- 
topenia, and an eosinopenia. The net result is a large 
increase in the total number of circulating white blood 
cells. The mechanisms underlying these changes gen- 
erally relate to differences in number of circulating 
and sequestered leukocytes rather than to production 
or destruction of white blood cells.’ 
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We were interested in studying the effects of 
glucocorticoid administration on circulating leukocytes 
of mother and fetus to determine if pregnancy 
modifies the leukocytic response to steroids. This is 
clinically important because of the frequent use of 
glucocorticoid therapy (consisting of pharmacologic 
doses of betamethasone” or dexamethasone’) to de- 
crease the incidence of hyaline membrane disease in 
infants born prematurely. If steroids produce a 
leukocytosis in the pregnant state it would be difficult 
to determine if coexisting maternal infection was 
present. This distinction would be especially important 
in pregnant women with premature rupture of the 
fetal membranes who are treated with glucocorticos- 
teroids. Furthermore, if glucocorticoids act in preg- 
nancy as they do in the nonpregnant state to suppress 
leukocyte accumulation at an inflammatory site,’ preg- 
nant women treated with steroids may be at increased 
risk of infection. 

In an attempt to clarify some of these problems, we 
studied the effects of administration of the glucocor- 
ticoid dexamethasone on the concentration of various 


677 


678 Edelstone, Mueller-Heubach, and Caritis 
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Fig. 1. Effects of dexamethasone administration to the 
mother (0.2 mg. per kilogram) on maternal leukocytes, Values 
are the mean + standard error for five studies. Asterisk indi- 
cates significant changes (p < 0.05) from control values. 


blood leukocytes in chronically prepared pregnant - 


sheep and fetal lambs in utero. 


Methods 


We studied five pregnant ewes (49 to 60 kilograms) 
of mixed breed in which gestational ages ranged be- 
tween 111 and 130 days (term, 146 days). After general 
anesthesia was administered, we placed polyethylene 
catheters in the left maternal carotid artery and exter- 
nal jugular vein. We opened maternal abdomen and 
uterine horn and placed polyethylene catheters in a 
fetal carotid artery and a jugular vein. We inserted an 


open-ended catheter in the amniotic cavity, closed | 


uterine and abdominal incisions, and brought the fetal 
catheters to the ewe’s flank where they were stored in a 
canvas pouch. Postoperatively, each ewe received 
penicillin and Streptomycin intramuscularly daily for 
three days. Vascular catheters were flushed daily with 
heparin to ensure catheter patency. After allowing six 
days for recovery from surgical and anesthetic stresses, 
we studied the unanesthetized pregnant sheep and 
fetal lambs. We studied only fetuses whose carotid 


arterial blood gases were normal (pH = 7.35; Po, = 


20 torr; Pco, = 45 torr). 
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FETAL LEUKOCYTES 
(counts/mm? blood) 
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Fig. 2. Effects of dexamethasone administration to the fetus 
(0.06 mg. per kilogram) on fetal leukocytes. Values are the 
mean + standard error for five studies. Asterisk indicates 
significant changes (p « 0.05) from control values. 


We performed a total of five studies in the ewes and 
five studies in their fetuses (one maternal and one fetal 
study in each animal) to determine the effects of 
glucocorticoids on blood leukocyte counts (neutrophils, 
lymphocytes, monocytes, and eosinophils) and he- 
matocrits. Each study lasted four days and consisted of 
the following: We obtained blood samples from mater- 
nal and fetal jugular veins (0.7 ml. each) for the deter- 


. mination of leukocyte counts and hematocrits three 


times during a 24 hour period to determine any diur- 
nal variation. The next morning, dexamethasone (De- ` 
cadron, Merck, Sharp & Dohme) was injected into 
either the mother (0.2 mg. per kilogram) via maternal 
jugular vein or into the fetus (0.06 mg. per kilogram) 
via fetal jugular vein. Fetal weight was estimated from 
gestational age by the data of Barcroft.* The dose we 
administered to pregnant sheep corresponded to that 
administered to pregnant women to accelerate pulmo- 
nary maturation in the fetuses which are at risk of 
hyaline membrane disease? The dose administered to 
the fetal lamb was approximately one third that of the 
mother. We chose this dose since Ballard and associ- 
ates? showed that maternal betamethasone administra- 
tion resulted in fetal blood levels of betamethasone (a 
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Table I. Maternal differential leukocyte counts and hematocrits before (control) and after dexamethasone 
administration to the mother (0.2 mg. per kilogram) 












. Percent of total leukocyte counts 





Hematocrit 


Hours after 
(ml./100 ml. blood) 


dexamethasone 


Total leukocytes 
(counts hmm.? blood) 





Control i 10,520 vU 58s oe BO 8 2 27 
3° 13,275 78 19 2 * 26 

6 i 13,475 82 17 I 0 « .29 

12 13,200 83 - > 15 2 0 30 
24 12,300 73 23 a 2 27 
48 9,330 60 ' 84 $, 3 27 
Ta 5 9,325 59 35 8 " 3 30 





Values are the means of five studies. 


Table II. Fetal differential leukocyte counts and hematocrits before (control) and after dexamethasone 
administration to the fetus (0.06 mg./Kg.) 
















Percent of total leukocyte counts 


"Lymphocytes Eosinophils 






‘ Hematocrit 


, Hours after 
(ml. 100 ml. blood) 


. dexamethasone 


Total leukocytes — ; 
(counts/mm.? blood) | Neutrophils 





' Control 5,050 51 39 ` 9 l 31 
3 9,925 e 78 18. . £ -0 33 
6 .. i 6,830 76 . 2] ` 3 0 32 
12. 6,900 "p HM . 98 8 0 31 
94 5,050 || 8&4 37 7 9 31 
48 .. $3,825 BI un 7 39 & 0 30 
72 3,800 53 37 9 1 32 
Values are the means of five studies. ` 
glucocorticoid similar to dexamethasone ïn structure electrodes and a blood gas meter (Corning). We used 
and potency) that were approximately one third those the analysis. of variance to analyze our data statistically. . 
of the mother. We obtained blood samples for leuko- A p value of «0.05 was considered significant. 
cyte counts and hematocrit determinations from both 
the maternal and fetal jugular venous catheters im- Results. 
mediately before (control) and 3, 6, 12, 24, 48, and 72 ^ Effects of maternal dexamethasone administration 
hours after dexamethasone injection. Each morning ^ on blood leukocytes. Maternal leukocyte counts ob- 
we also obtained a fetal carotid arterial blood sample (1 tained during the.24 hour period. prior to maternal 
ml.) for blood gas analysis. At the completion of each. ` dexamethasone administration showed ‘no diurnal' 
four-day study, maternal blood was transfused to the - variation. In addition, fetal leukocyte counts were not 
fetus to replace. the amount of fetal blood withdrawn changed by dexamethasone administration to the 
during the study (approximately 10 ml). ` mother. | 
Total leukocyte counts (number of leukocytes, per Fig. 1 shows the effects of dexamethasone adminis- 
cubic millimeter blood) were performed in duplicate by tration to the mother on maternal leukocyte counts. 
automatic counter (Coulter Electronics), and the aver- Control values (mean + standard error per cubic mil- 
age value was recorded. Absolute white blood cell limeter blood) for maternal leukocyte counts were: to- 
counts (neutrophils [mature plus immature forms], ' tal, 10,520 + 1,290; neutrophils (mature plus imma- 
lymphocytes, monocytes, and eosinophils) were calcu- ture forms), 5,670 + 880; lymphocytes, 3,400 + 470; 
lated from the total leukocyte count and 100 cell dif- monocytes, 270 + 60; and eosinophils, 180 + 80. Ad- 
ferential counts made on cover glass smears stained . ministration of dexamethasone to the mother rapidly 
with Wright's stain. All peripheral blood smears were, ^ increased ‘total leukocyte and neutrophil counts. 
analyzed by the same technician to ensure consistent These counts retürned to normal within 48 hours after 
results. Hematocrit was measured with a, micro- injection. Lymphocytes and eosinophils decreased sig- 
hematocrit centifuge and was expressed as milliliters nificantly within 12 hours after dexamethasone but re- 
_ per 100 ml. blood; each determination was done in turned to normal within 24 hours. Dexamethasone did 
duplicate and the average value was recorded. Blood’  notsignifican-ly change monocyte counts. 


gases (pH, Pos, Pco,) were measured with standard .'^ - "Table I shows the effect of dexamethasone adminis- 
t ur 
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tration to the mother on serial differential white blood 
cell counts and hematocrits. The proportion of neu- 
trophils increased within 3 hours after dexamethasone 
administration, remained elevated through 24 hous, 
and returned to normal within 48 hours. The perce at- 
age of lymphocytes and eosinophils décreaséd but aso 


returned to normal within 48 hottrs after administ a- 


tion of dexamethasoné. There was no significent 
change in maternal hematocrit values. 

Effects of fetal dexamethasone administration on 
blood leukocytes. Leukocyte counts of fetal blood cb- 
tained during the 24 hour period prior to dexametLa- 
sone administration to the fetus showed no diurnal 
variation. Maternal leukocytes were not significarcly 
affected by injections of dexamethasone to the fetas. 

Fig. 2 shows the effect of fetal administration of 
dexamethasone on fetal blood leukocyte counts. Ccn- 
trol values (mean + standard error per cubic milime- 
ter blood) for fetal leukocytes were: total, 5,05C + 
1,150; neutrophils, 2,550 + 720; lymphocytes, 1,99€ + 
310; monocytes, 450 + 160; and eosinophils, 60 + 30. 
Administration of dexamethasone to the fetus resulted 


in large increases in total leukocyte and neutrophil . 


counts and decreases in monocyte and eosinophil 
counts. Total leukocyte, neutrophil, and eosinophil 
counts returned to normal control values within 24 
hours after dexamethasone administration, although 
monocytes returned to control values at 12 hours. Fetal 
lymphocyte: counts did not change significartly 
throughout the study. 

Table II shows the changes in differential Miss 


blood cell counts and hematocrits after dexamethascne ` 


administration to the fetus. The percentage of n-u- 
trophils increased within 3 hours after administraton 
of dexamethasone, while the proportion of lympao- 
cytes and monocytes decreased. This relationship per- 
sisted until 24 hours after dexamethasone administra- 
tion at which point the differential white blood -ell 
count was similar to control values. Fetal hemato rit 
values did not change throughout the study perioc. 

Fetal carotid arterial blood gases, which were vb- 
tained daily, showed no changes due to maternal or 
fetal dexamethasone administration. 

Comment 

We have determined the effects of glucocorticoid 
administration on the concentration of the various -ir- 
culating blood leukocytes in pregnant sheep and £ tal 
lambs. Control values for fetal leukocyte counts >b- 
tained prior to dexamethasone were consistent vith 
values reported previously for fetal lambs. We were 
unable to find normal leukocyte values previously re- 
ported for pregnant sheep in the third trimester. We 
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noted no effect of dexamethasone administration to 


the mother on fetal leukocytes, which supports the 
concept that glucocorticoids do not traverse the sheep 
placenta? even though these steroids readily cross the' 
human placenta.» § 

Glucocorticoids increased circulating leukocyte 
counts; the observed increase was due entirely to an 
increase in the number of circulating neutrophils. This 
is consistent with observations in nonpregnant animals’ 
and human subjects® in which glucocorticoids increase 
the total leukocyte and neutrophil counts. In the non- 
pregnant state, the rise in neutrophil count is due to at 
least two processes: (1) accelerated release of neu- 
trophils from the pool of mature neutrophils in the 
bone marrow; (2) reduced egress of neutrophils from 
blood to sites of inflammation? These two processes 
result in a lengthening of the blood lifespan of neu- 
trophils. The tissue utilization of these neutrophils, 
however, decreases in response to glucocorticoid 
administration.” ? Consequently, the neutrophilic 
leukocytosis due to steroids would not be advantageous 
to the nonpregnant patient. This may be true in the 
pregnant state as well. | 

Maternal lymphocyte concentrations. decreased with 
glucocorticoid administration, a finding that agrees 
with studies in nonpregnant animals and human sub- 
jects." Lymphocytopenia may be secondary to seques- 
tration of lymphocytes in extravascular, nonlymphoid 
tissues. In addition glucocorticoid administration can 
result in destruction of lymphoid tissue in certain ani- 
mal species (for example, rat, hamster). Our finding 
that glucocorticoid administration to the fetus did not 
change lymphocyte counts suggests that lymphocytes 
of the fetal lamb are not sensitive to glucocorticoids. 
Since lymphocytopenia in susceptible species may be 


related to presence of glucocorticoid receptors on lym- . 


phocytes,” it is possible that the lymphocyte of the 
lamb fetus lacks specific steroid receptor sites. Another 
explanation is.that fetal lymphocytes in the lamb do not 
respond to dexamethasone but would ‘respond to an- 
other glucocorticoid. In in vitro studies on human 
lymphocytes,” for example, cortisol has approximately 
10 times the potency as cortisone in decreasing the 
concentration of lymphocytes in blood. | 
We could show no effect of dexamethasone adminis- 
tration to the mother on concentration of maternal 
monocytes, although fetal monocytes did decrease 
transiently. The decrease in monocyte counts seen in 
nonpregnant animals after dexamethasone administra- 
tion is dose related.'? Larger doses of dexametha- 
sone in our pregnant sheep might have produced 
monocytopenia. We did not study effects of larger 
doses since we were primarily concerned with effects of 


yp 
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this steroid in amounts used to prevent hyaline mem- 
brane disease in fetuses delivered prematurely? The 
disappearance of eosinophils from maternal and fetal 
blood after dexamethasone administration is consistent 
with observations in nonpregnant rats in which short- 
term administration of cortisol produces sequestration 
of blood eosinophils by the reticuloendothelial sys- 
tem. 

Maternal and fetal hematocrit determinations did 
not change as a result of dexamethasone. We expected 
this result since the stimulatory effect of glucocor- 
ticoids on hematopoiesis requires several days to weeks 
of therapy.” 

It would be of additional interest to determine the 
effects of dexamethasone on circulating blood leuko- 
cytes in pregnant human subjects. Serial evaluation of 
maternal leukocyte counts has been used in an attempt 
to diagnose early amnionitis in pregnant women who 
are not in labor but who have premature rupture 
of the fetal membranes. If glucocorticosteroids pro- 
duce leukocytosis in human pregnancy, this could 


reduce the value of white blood cell counts in assess-- 


ing early maternal infection. Nevertheless this should 
not produce diagnostic problems since other clinical 
and laboratory criteria (for example, maternal and 
fetal tachycardia, maternal fever, and presence of 
bacteria and white blood cells in amniotic fluid ob- 
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tained transabdominally) would still be of some value in 
the early diagnosis of chorioamnionitis.? 
. It remains to be determined if glucocorticoid ther- 
apy reduces the inflammatory response during preg- 
nancy, as it does in the nonpregnant state. If so, it is 
possible that somt pregnant women and prematurely 
delivered neonates meght develop infections more eas- 
ily. A recent clinical study, ehowever, of pregnant ` 
women with premature rupture of the fetal mem- 
branes showed no increase in maternal or neonatal in- 
fectious morbidity “following glucocorticoid adminis- 
tration.’ 

In conclusion, we have demonstrated that maternal 
and fetal leukocytes in pregnant sheep respond to ad- 
ministration of dexamethasone in a manner similar to 


. that seen in adult nonpregnant animals and human 


subjects. Our study cannot and should not be extrapo- 
lated directly to human pregnancies since species dif- 


ferences can influence the response of leukocytes to 


steroid therapy. Therefore, we need to evaluate the 
response of leukocytes of pregnant women to short- 
term treatment with glucocorticosteroids. 


We wish to thank Mrs. Maria Willoe for performing 
the leukocyte counts and Mr. Anthony Battelli, Ms. 


- Amy Ingraham, and Mr. John Flood for their skillful 


technical assistance. 
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Fetal hyperinsulinism in rhesus isoimmunization 
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Analyses of ponionéd ascitic fuid obtained prior to intrauterine transfusion show that some 
babies with severe rhesus isoimmunization develop raised insulin levels up to a month 
before delivery. The glucose content of fetal ascitic fluid is usually only about 10 mg. per 
100 mi. less than the glucose content of maternal plasma and there is no evidence that this 
relation is influenced by the fetal or maternal insulin level. The electrolyte content of fetal ` 
ascitic fluid is very similar to that of maternal plasma, but fluid from babies with 
hyperinsulinism has an dose y high calcium content. (AM. J. OBSTET. GYNECOL. ,131: 


682, 1978) - 


PANCREATIC ISLET CELL hypertrophy has long been. 


recognized in babies with severe rhesus isoimmuniza- 
tion,!:? and there i is evidence that the pancreas contains 
excess insulin? It is now also realized that many babies 


with. severe rhesus isoimmunization develop: hypo-- 
shortly after de- 
livery, though the cause of this hyperinsulinemia re- 


glycemia* ? and hyperinsulinemia® 7 


mains obscure. It has been suggested that increased 
intravascular hemolysis might cause increased insulin 
inactivation partly as a result of irreversible degrada- 
tion by glutathione and partly as a resuit of reversible 


binding to free hemoglobin" and that increased pro- 
duction to compensate for the increased breakdown . 


could account for the islet cell hypertrophy. This can- 


progress. The human placenta is rich in insülinase,? 


‘and the large hyperplastic placenta of babies with 


rhesus isoimmunization might cause both increased in- 


sulin destruction in utero.with compensatory islet cell 


hypertrophy and temporary hypoglycemia as a result 
of transient insulin overproduction immediately after 


birth.’ This theory does not, however, seem to be i im- 


mediately compatible with the findings that blood from 


From the Medical Research Council Reproduction and 
Grouth Unit, Department of Obstetrics and Gynaecology, 
and Depmrtment.of Child Health, pee on Newcastle 
upon Tyne, England. | 


Received for publication December 7, 1977. 
Accebted December 7 1977. 


Reprint requests: MRC Unit, Princess Mary Maui 
Hospital, Newcastle upon Tyne, NE2 3BD, England 


account for the hyperinsulinemia 
observed shortly after birth® and prior to exchange ` 
transfusion at a time when active hemolysis is still in 


1 


the umbilical vein contains more insulin than blood 
from the umbilical artery at birth, that the insulin con- 


» tent of umbilical blood is abnormally high at birth, and 


that the insulin content of blood drawn from the umbil- 
ical vein falls progressively prior to treatment during 
the first two hours of life.'? The present work was 
undertaken in the light of.this finding in an attempt.to 
look for evidence of D in utero prior to: 
the onset of labor. 


- Subjects and methods 


All mothers referred to the regional treatment cen- 
ter in Newcastle tecause of severe rhesus isoimmuniza- 
tion who required intrauterine transfusion during 
1971 and 1972 were included in this study. Any fetal 
ascitic fluid obtainable from the peritoneum prior to 
the injection of radioopaque contrast material or blood 
at transfusion” was collected into a heparinized tube 
for subsequent analysis. A total of 95 intrauterine ` 
transfusions were carried out on 48 patients in this 
time; a minimum of 2 ml. of ascitic fluid were collected 
on:24 occasions from a total of 15 fetuses, and 9 of 
these babies were born alive. One baby was delivered 
by emergency cesarian section, but the others were de- 


livered vaginally after labor had been induced by ` 


oxytocin. A specimen of maternal blood was also col- 
lected from the antecubital vein at the same time and 
processed in the same way. Transfusions were per- 
formed every two weeks until the thirty-fifth week of 
pregnancy and labor'was then induced at 36 to 37 
weeks gestatior. F urther specimens were collected 
from the mother and from the umbilical vein of every 
baby at birth, and any ascitic fluid in the peritóneum 
was tapped at this time. 
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fetal ascitic fluid insulin (UuU/ml) 


Fig. 1. The relation between maternal plasma insulin concentration and the concentration of insulin 
in peritoneal ascitic fluid from hydropic babies in utero (e) and at delivery (o). Dotted lines link data 
obtained from the same infant at two-week intervals. 


Specimens of blood were also taken from the umbili- 
cal veins of 160 normal Coombs-negative babies and 
from 40 babies with hemolytic disease who were only 
moderately anemic at birth (cord hemoglobin >11 
Gm. per 100 ml.) and who had not been treated by 
intrauterine transfusion. Babies whose mothers had 
received intravenous glucose during labor were 
excluded if the maternal plasma glucose exceeded 100 
mg. per 100 ml. because maternal hyperglycemia is 
known to cause a rise in fetal plasma glucose and stimu- 
late fetal insulin secretion.” !? 

All specimens were immediately centrifuged and 
duplicate 0.1 ml. samples of fluid and plasma were 
then pipetted into 2.9 ml. of a protein precipitating 
reagent prior to storage at 4° C. The glucose content of 
the supernatant was then estimated within 48 hours 
‘with a glucose oxidase method with 4-aminophenazone 
as the oxygen acceptor.’ The coefficient of variation 
for replicate estimates of glucose with the use of this 
technique was three per cent. 

Further specimens of fluid and plasma were placed 
in a deep freeze at —20* C. within 30 minutes of collec- 
tion and later assayed for immunoreactive insulin with 
the use of a single antibody technique, separation being 
achieved by charcoal adsorption.? Each specimen was 
assayed four times in separate doubling dilutions with 
internal standards prepared directly from the MRC 
reference standard for insulin (66/304) and a standard 
range of 0.2 to 1.6 U. per milliliter. T'he coefficient of 
variation for replicate estimates of insulin with this 
technique was 7.5 per cent. The protein concentration 
in the assay tubes was between 2 and 13 mg. per millili- 
ter depending on whether ascitic fluid or plasma was 
being assayed. In order to confirm that insulin could be 





og 100 

Ü 

O 

U 

3 75 

O) 

€ 

ES 

ao 7 

A E 

w ] 

C 25 

M 

9 

(Ü 

t 
Q 25 50 75 100 
fetal ascitic fluid glucose 

(rng %) 


Fig. 2. The relation between the concentration of glucose in 
maternal plasraa (M) and in fetal ascitic fluid (F) prior to 
transfusion for rhesus isoimmunization in utero. The best 
linear relation is given by the equation: M = 0.96F + 12.4. 


accurately determined in ascitic fluid, pure insulin 
standard was added to ascitic fluid to achieve concen- 
trations ranging between 8 and 40 U. per milliliter. 
When these samples were assayed by the technique de- 
scribed above, the range of recovery was between 94 
and 105 per cent of the expected value. 

The mean plasma insulin level in the umbilical vein 
of the Coombs-negative babies (5.1 uU per milliliter) 
was similar to that in the babies with mild rhesus iso- 
immunization (5.0 wUper milliliter): 80 per cent of the 
individual values fell within the range of 2.7 and 10.4 
AU per milliliter and 90 per cent fell within the range 
of 2.2 to 12.7 uU per milliliter at birth. We have there- 
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Fig. 3. The correlation between the calcium and the insulin 
content of ascitic fluid (r = 0.97). - 


fore chosen to regard 12.7 uU per milliliter as zhe 
upper limit for fetal plasma insulin in normal peg- 
nancy when the mother is fasting and has a plasna 
glucose of less than 100 mg. per 100 ml. 

Calcium and magnesium were measured in any re- 
maining fluid and plasma by atomic absorption, mnd 
urea, electrolyte, phosphorus, and protein levels were 
estimated with the use of standard Technicon =u- 
toAnalyzer techniques after storage for not more tL an 
48 hours at 4° C. 


Results 


The relation between fetal plasma and ascitic flaid 
insulin at birth. Paired specimens of ascitic fluid and 
umbilical vein blood were obtained from 12 babies at 
birth. There was a strong positive correlation betw.-en 
the insulin content of ascitic fluid and plasma Ç = 
0.94); the insulin content of the ascitic fluid was on -he 
average nine per cent less than the insulin conten- of 
the plasma, but the insulin content of the paired sam- 
ples never differed by more than 14 per cent. We con- 
. clude that the insulin content of ascitic fluid provides 
an acceptable indirect index of plasma: insulin. 

Ascitic-fluid insulin levels in utero. Twenty-fsur 
paired samples of maternal plasma and fetal ascitic 
fluid were obtained from 15 patients. In half these 
paired samples the insulin content of the fetal asatic 
fluid exceeded the insulin content of the moth-r's 
plasma (Fig. 1). In no case did maternal plasma glucose 
exceed 100 mg. per 100 ml. at the time the fetus was 
tapped for ascites. 

Five of the seven babies who had an ascitic fluid irsu- 
lin of more than 12.7 uU per milliliter prior to delivery 
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;. Table I. The mean paired difference and correlation 


between the electrolyte content of fetal ascitic fluid 
(F) and maternal plasma (M) in babies with severe 
rhesus isoimmunization prior to delivery (no. — 12) 


l Mean dif- Standard Correla- 
Electrolyte ference (F-M) error tion ratio 


Sodium ` +0.8 +0.57 0.89* 
(mEq./L.) 

Potassium *0.l. +0.15 0.41 
(mEq./L.) 

Chloride 4-2.2* +0.52 0.70* 
(mEq./L.) 

Bicarbonate +1.6* +0.33 0.06 
(mEq./L.) 

Calcium 0.7 +0.39 0.09 
(mg./100 ml.) 

Magnesium -0.l ^" +0.04 0.86* 
(mg./100 ml.) 

Phosphorus +1.5* x0.28 0.75* 
(mg./100 ml.) 

Urea +1.4 +0.54 0.98* 
(mg./100 ml.) 
*p « 0.01. 


were born alive, and in each case there was further 
evidence of hyperinsulinemia at birth. (Two of these 
babies had raised insulin levels between 25 and 29 days 
before birth). Four of the seven babies who showed 
evidence of hyperinsulinism in utero died shortly be- 
fore or shortly after delivery, and in each case there 
was evidence of pancreatic islet cell hypertrophy at au- 
topsy. 

Four of the eight babies who did not have a raised 
insulin level in utero were also born alive; two of these 
four babies still had ascites and one had raised ascitic 
fluid and cord plasma insulin levels at birth. However, 
the mother of this baby had a plasma glucose of 134 
mg. per 100 ml. with a maternal plasma insulin of 20 
HU per milliliter-at delivery (Fig. 1) after receiving an 
infusion of glucose. It is possible that the raised insulin 
level in this particular baby was the result of maternal 
hyperglycemia. 

Glucose levels in utero. Paired samples of plasma 
and ascitic fluid were obtained from 12 babies at birth; 
the ascitic fluid usually contained icss glucose than the 
plasma, but the mean difference was only 4 mg. per 
100 ml.'and the correlation between the two was high 
(r = 0.96). Since the difference betwwen paired sam- 
ples was never more than 11 per cent it would seem 
that the glucose content of ascitic fluid can be used to 
provide an indirect index of plasma glucose (as was 
shown over 50 years ago’® 1). The relation between the 
glucose content of fetal ascitic fluid and maternal 
plasma prior to the start of intrauterine transfusion is 
shown in Fig. 2; the maternofetal gradient averaged 10 
mg. per 100 ml. There was no detectable correlation 
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between the fetal insulin level and either the absolute 
glucose level or the magnitude of the maternofetal 
gradient. | 

Electrolyte levels in utero. Seventeen paired speci- 
mens of ascitic fluid and maternal plasma were avail- 
able for more extensive chemical analysis; 12 of these 
were obtained prior to intrauterine transfusion and 
five at delivery. 

The composition of ascitic fluid at birth was very 
similar to the compositions of plasma from the umbili- 
cal vein, such differences as there were being those 
usually found in ascitic fluid’® and largely the result of 
the difference in protein content. The maternofetal 
gradients observed in utero (with the use of ascitic fluid 
to obtain an indirect measure of fetal plasma) were also 
very similar to those found by analvzing blood from the 
umbilical cord at birth!?7?! (Table I). The protein con- 
tent of the maternal plasma was 5.9 Gm. per 100 ml. 
‘range, 5.3 to 6.2 Gm. per 100 ml.) while the protein 
content of the ascitic fluid averaged 1.5 Gm. per 100 
ml. (range, 0.7 to 2.0 Gm. per 100 ml.). Plasma from 
the umbilical vein always contained at least three times 
as much protein as fluid from the peritoneum at birth. 

There was a significant correlation between the cal- 
cium and insulin content of ascitic fluid but no correla- 
tion between the calcium and protein content. Many of 
the babies with evidence of hyperinsulinism had high 
levels of calcium in the ascitic fluid (Fig. 3), and since 
ascitic fluid always contains considerably less calcium 
than plasma (because of binding to plasma protein)? it 
seems certain that some of these babies must have had 
abnormally high plasma calcium: levels. Unfortunately 
plasma calcium was measured in only a few babies at 
birth and it was not possible to measure ionized calcium 
accurately. 


Comment 


'The data summarized in Fig. ! indicate that the high: 


plasma insulin level found in cord blood at birth!? re- 
flects a state that has persisted for a considerable time 
in utero. In five of the seven babies from whom ascitic 
fluid was obtained on more than one occasion at the 
start of intrauterine transfusion there was a progress- 
ive rise in ascitic fluid insulin in utero; further ascitic 
fluid was obtained at delivery in seven of the nine 
babies who were born alive, and in six of these seven 
the insulin concentration of this specimen exceeded 
the insulin concentration of the specimen obtained at 
the time of the last intrauterine transfusion. In four 
fetuses the insulin level was already high before the 
start of the first intrauterine transfusion; therefore, 
treatment cannot be held responsible for the hyperin- 
sulinism observed in these babies. 
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Previous authors have assumed that the islet cell 
hypertrophy in the pancreas was a sign of increased 
fetal insulin production, but they have generally inter- 
preted this hypertrophy as being a secondary and 
compensatory response to increased insulin destruc- 
tion in utero.” * However, there is as yet no direct 
evidence that an abrformal amount of fetal insulin is, 
degraded by the placenta in b&bies with rhesus isoim- 
munization, and no proof that the hemolysis that 
increases insulin breakdown in vitro is quantitatively 
important in vivo. The present findings make it more 
likely that the islet cell hypertrophy results from the 
presence of a factor that stimulates excess insulin 
production prior to delivery. Since plasma insulin con- 
centration falls rapidly in the first two hours after 
birth’? it could be argued that any such factor is either 
produced by or transferred across the placenta. It is, 
however, possible that increased insulin secretion is 
only a secondary response to some more fundamental 
and as yet unrecognized metabolic abnormality that 
corrects itself as soon as placental separation is com- 
plete: the correlation between the insulin and calcium 
level is ascitic fluid (Fig. 3) takes on added relevance in 
this context since it has recently been reported that 
calcium can stimulate the release of insulin in the new- 
born baby.?? 

The maternofetal glucose gradient appears to be 
quite large in some animals and it has been suggested? 
that mobilization of fetal stores of carbohydrate as a 
result of hypoxia during delivery could be responsible 


'for the relatively small maternofetal gradient usually 


found in the human infant at birth.'? The finding of a 
relatively small plasma gradient when blood samples 
are collected from the fetal scalp prior to the onset of 
labor makes this explanation unlikely, ?* and the 
present study shows that the gradient is equally small 
up to a month before delivery. Interestingly one baby 
did develop evidence of hypoglycemia (ascitic fluid 
glucose, 9 mg. per 100 ml.) when the maternal plasma 
glucose was 34 mg. per 100 ml. (Fig. 2) at the start of 
the third intrauterine transfusion, and this was the only 
transfusion that had to be abandoned because of fetal 
distress. The baby was subsequently delivered by cesar- 
ian section six hours later and survived despite multi- 
ple problems in the first month of life. There are cer- 
tain parallels between this case and the cases of hypo- 
glycemia seen in babies developing fetal distress during 
labor? * and it may be that hypoglycemia is occasion- 
ally responsible for fetal death prior to the onset of 
labor both in pregnancies complicated by maternal 
diabetes? and in rhesus isoimmunization. 

Because the presence of fetal hyperinsulinism had 
no apparent effect on the fetal glucose level or the 
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maternofetal glucose gradient and because rhesus 
babies do not show the adipose tissue hypertrophy taat 
is associated with poorly controlled maternal diabe-es, 
there must be some lingering doubt as to whether he 
immunoreactive fetal insulin was biologically actize. 
Since, however, there is known to b@a strong correda- 
tion between the insulin level and the risk of hypogly- 
cemia immediately after delivery* ^: 1° and between me 
insulin level and the rate at which an intravenous Icad 
of glucose is cleared immediately after birth?” ?* in 
. 
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The effects of maternal hyperthermia on maternal al fetal 
cardiovascular and respiratory functi on | | | 


R. C. CEFALO, M.D., Pu.D., CAPTAIN (MC) USN ; 


ANDRE E. HELLEGERS, M.D. 
Washington, D. C. 


' The fetus, by virtue of its location, is faced with a problem of heat elimination. Sixteen 
acute pregnant ewe preparations were studied. Thermistors were inserted in the maternal 
abdominal aorta and the umbilical artery and vein. Electromagnetic flowmeters were applied 
to the umbilical and uterine arteries. Maternal hyperthermia was induced by radiant heat. 
The fetus maintained a temperature difference to the mother during the hyperthermia. The 

fetal-maternal difference decreased with increasing maternal temperature. With a 1.5? C. to 
2.0? C. rise in maternal temperature there was an increase in umbilical blood flow (36 per 


cent) and a decrease in umbilical vascular resistance (40 per cent). The fetal arteriovenous 


temperature and O; content difference decreased. Maternal arterial pressure did not 
change but respiratory rate, cardiac output, and rate of uterine blood flow .ncreased. 
Maternal systemic vascular resistance decreased (20 per cent). At a maternal 2.0° C. 
temperature rise; maternal cardiovascular collapse occurred. At this point *etal-maternal 
temperature difference increased markedly. The umbilical circulation is not only a carrier of 
O, and nutrients but is a majcr pathway for fetal heat exchange. The ability of the fetus to 
eliminate heat is another reflection of the adequacy of the uteroplacental circulation: 
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IT IS COMMONLY ACCEPTED that the transfer of ma- 
terials across thé placenta occurs by several mecha- 


nisms.! The respiratory gases reach the fetus by a pro- 
cess of diffusion while other substances such as p-and 
L-leucine, iron, and calcium have been shown to cross 


by means of active transport.” * 


The processes governing the rate of transfer are also 
beginning to be understood.5 For such highly diffus- 
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able substances such as antipyrine and tritiated water 
the rate-limiting feature is the uterine blood flow. For 
larger molecules such as urea and for a variety of ions 
such as sodium, the rate-limiting factor is the placental 
membrane itself.” ? 

Regardless of the mechanism of transfer, it is clear 
that the fetus by virtue of its location is faced with a 
problem of heat elimination. This must necessarily. 
occur via the mother, and the factors which govern the 


.process are little understood. Physically, the only 


routes of heat egress must be the fetal surface via the 
amniotic fluid or the placental circulatory iBerenduge 
area. 

The increased perinatal mobidity and mortality rate 
associated with maternal-fetal infection are well 
known. It is not clear whether the observed increased 
perinatal mortality rate and morbidity are due to fetal 
and/or maternal infection itself or to the temperature 
elevation per se or secondary to maternal/fetal car- 
diovascular effects of hyperthermia. It is not known 
whether fetal mortality rate or morbidity are produced 
by the inability of the fetus to eliminate the heat prod- 
ucts of metabolisim. 

The areas investigated in this paper are the car- 
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diovascular and respiratory effects of induced hyper- 


thermia in the ewe and the fetus. 
} 


Methods and material 


Sixteen Dorset ewes with known breeding dates were 
studied. Prior to surgery, the ewe ewas fasted for 24 


hours but received water at wall. No sedatives were 


* given prior to adminisfration of the spinal anesthesia. 
With the ewe standing in a portable stall, the area >e- 
tween the iliac crest was sheared and a local anesthe-ic, 
. lidocaine hydrochloride (Xylocainé), one per cent sclu- 
tion, was injected into the skin and subcutaneous tiszue 
over the lumbar 8-4 vertebral interspace. With a 20 
gauge spinal needle, 2 ml. of one per cent Tetracane 
hydrochloride (Pontocaine) was administered after « n- 
trance into the subdural space. The ewe was moved. to 
the operating table where it was restrained in tae 
extreme right lateral decubitus position. The eve 
breathed room air throughout the study. The level of 
anesthesia was checked by response to an Allis clarap 
and. was usually just above the level of the umbilicas. 
Pentobarbital sodium was given intravenously: 6 mg. 
per kilogram as a supplement when needed. 

The abdomen was opened by a midline incisicn. 
After confirming the number of fetuses, the pregnant 
uterine horn was delivered through the abdominal z- 
cision. 

The placental cotyledons in the uterine horn wee 
palpated until an area of average size cotyledons was 
found. In this area, on the medial surface of the hom, 
a 3 to 4 cm. incision was made perpendicular to tae 
long axis of the horn. Polyvinyl catheters* (inside ci- 
ameter, | mm.; outside diameter, 1.3 mm,) with seal. d 
in tip thermistorst were introduced into intercotyE- 
donary branches of umbilical arteries and veins ard 
„advanced a length of 25 cm. or when the resistance 5f 
the fetal abdominal wall was encountered, then tLe 
catheter was drawn back 8 cm. In most preparatioas 
the catheter was within 4 cm. of the abdominal well 
insertion of the umbilical cord. The uterine incisicn 
and fetal membranes were closed and the catheters arx 
thermistors were secured to the uteriie wall. 

-/The thermistor probe had a 1 mm. outside diamete-. 
Each probe was individually calibrated by Yellow 
Springs Instrument Company which supplied th= 
calibration chart. The calibration chart gave the corre 
sponding absolute temperature for each 1 ohm. incre 
ment of thermistor resistance over a range of 1,000 t- 
2.999 ohm. The total temperature range was from LF 
C. to 45° C. Temperature values were given in twe 


*Bolab, Reading, Massachusetts. 
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decimal places. The beads of the thermistor were pro- 
cessed to follow the same resistance curve over the 37° 
C. to 43° C. temperatures range. With a Hewlett- 
Packard thermal dilution system consisting of the 
thermistor probe, a model 350-15 calibrated bridge 
circuit, and a model 8803A low-level amplifier resis- 
tance changes which corresponded directly with tem- 
perature variation were recorded. Absolute tempera- 


ture measurements made with the probe were accurate 


to a +0.01° C. over a temperature range 20° C. to 45° 
C. Temperature probes were tested prior to each ex- 
periment with a Haake constant- VEIN perature cir- 
culator water bath. 

Part of the uterus containing the fetus was then de- 
livered through the abdominal incision. A uterine inci- 
sion was made over a point between the fetal rib cage 
and hips to gain access to the umbilical cord near its 
fetal abdominal wall origin. The uterine incision was 
made parallel to the uterine vessels. The umbilical cord 
was mobilized and the loose areolar tissue around a 
segment of an norcatheterized umbilical artery was 
infiltrated with a few milliliters of a warm solution con- 
taining one per cent lidocaine hydrochloride 
(Xylocaine) and 5.0 mg. of phenoxybenzamine hydro- 
chloride (Dibenzyline). A small segment of this artery 
was Cleared of its surrounding tissues and fitted with a 
cuff electromagnetic flow probe. The electrical zero of 
the transducer flowmeter system were repeatedly 
checked during the experimental period.t 

Through a 1.5 cm uterine incision the fetal scalp 
electrocardiogram electrode was attached for continu- 
ous monitoring of the fetal heart rate. 

The major arterial supply of the uterus is via the 
middle uterine artery which can be readily located in 
the folds of the broad ligament and traced back to a 
point near its origin from the internal hypogastric ar- 
tery. After infiltration of the surrounding tissue with 
Xylocaine-Dibenzyline mixture to prevent vasospasm 
the artery was fitted with a cuff electromagnetic flow 
transducer. Electrical zeros of the transducer flowme- 
ter system were checked repeatedly. 

The maternal femoral artery was isolated and cathe- 
terized with a sampling thermistor catheter. This 
catheter was passed until the level of the maternal aorta 
was reached, usually 20 to 25 cm. 

With the use of local anesthesia, the external jug- 
ular vein was catheterized with the Swan Ganz flow 
directed thermodilution catheter (either Model 93- 
113-7F or 93-118-7).: The catheter was floated into the 


* Haake Instrument Co., New Rochelle, New York. 
tBiotronix Laboratory, Silver Spring, Maryland. 
iEdwards Laboratories, Santa Ana, California. 


mig 


Volume 131 
Number 6 


Table I. Control preheat values* 


Parameter | Value 
Fetal i 
PyO, (mm. Hg) s 21.5 +0.6 
PyCO, (mm. Hg) 47.9 xz 7 
PHa i . 4.26 + 0.02 
Umbilical blood flowt(ml/Kg.-min.) 108.06 + 3.71 


Maternal 


P4O; (mm. Hg) 774 X 1.7 
pH 7.55 + 0.09 
Uterine blood flowt (ml./Kg.-min.? 111.38 + 3.57 


(a) = Umbilical artery; y = umbilical vein; A = maternal 
artery. ; 

* Control values for maternal and fetal parameters repre- 
sent mean + 1 S.E.M. of the averaged values obtained at 
three 15 minute intervals. 


f Expressed as per kilogram of uterus and its contents. 


Values obtained from results of electromagnetic flow 
probe around one umbilical artery. 


pulmonary artery with the characteristic pressure trac- 
ing and measurements to locate its tip. 

Blood samples (1.5 ml.) were handled anaerobically 
in oiled glass syringes with the dead space filled with 
heparin (1,000 U. per milliliter. All blood samples of the 
mother and fetus were obtained simultaneously. 

The oxygen and carbon dioxide tensions and pH 
were measured with Instrument Laboratory 313 blood 
gas analyzer.* Analyses were made at 39° C. and cor- 
rected to body temperature. The oxygeri content was 
determined by the Lex-Os-Con.t The Lex-O,-Con was 
calibrated daily with room air adjusted to the actual 
barometric pressure, temperature, and water vapor 
pressure and with a known 12 per cent O, mixture. 

The uterine and abdominal incisions were approxi- 
mated after placing of the catheters, the thermistors, 
and flow probes. Following the surgery 1,000 U. of 
heparin was injected intravenously into the fetus. The 
ewe received 10,000 U. of heparin intravenously. The 
surgical procedure averaged 90 minutes in duration. 

The experimental protocol consisted of: (1) a control 
period of 40 minutes after surgery, during which 
phasic and mean pressures and flows and temperatures 
were continuously recorded (maternal and fetal blood 
gases and pH analyzed every 15 minutes); (2) a thermal 
stress period, 50 minutes, with approximate 0.5? C. in- 
crease iri maternal temperature every 15 minutes; (3) a 
recovery period, 40 to 50 minutes. | 

At the end of each experiment, a hysterectomy was. 
performed and the placental cotyledons and mem- 
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Table II. Average maternal cardiovascular values 
in preheat period. 


Parameter | Results* 


Arterial pressure (mm, Hg) 93.95 + 2.67 
Cardiac output (ml./Kg.-min.) 110.09 + 5.38 
Uterine blood flow (ml./Kg.-min.)t 111.38 + 3.58 
Uterine fraction of cardiat output (%) 11.41 + 0.90 
Total systemic vascular resistance , 0.887 + 0.04 

(mm. Hg/ml/min.) 

mm. Hg blood pressure 

ml./Kg./min. cardiac output 

Uterine vascular resistdnce 


6.26 + 0.748 
(mm. Hg/ml./min.) . 


mm. Hg blood pressure 


ml./Kg./min. uterine blood flow 


*Figures represent mean + | S.E.M. of averaged readings 

taken in the control period after surgery has been completed. 

. TExpressed as per kilogram of uterus and its contents, one 
artery, 


branes were dissected free. The individual weights of 
the uterus, placenta (including membranes), and fetus 
were recorded. The position of all catheters, thermis- 
tors, and flow probes was confirmed and recorded. 

Because of the ability to slowly increase and rather 
quickly. decrease maternal temperature, the bulb radi- 
ant heat method of raising the temperature of a ewe 
was utilized. A radiant heat source was obtained from 
two 1,000 watt quartz rod lamps.* In an attempt to 
make recordings at a thermal equilibrium state, mea- 
surements of the fetal-maternal temperature differ- 
ence (AT F-M) and umbilical artery and vein tempera- 
ture difference (AT umb. a-v) were observed after the 
temperature change had occurred and remained at the 
new level for four to five minutes. 


Results 


. Preheat. 

Fetal-maternal, umbilical artery-vem. temperature differ- 
ence. After a 40 minute postsurgical stabilization 
period, the control fetal-maternal temperature differ- 
ence was 0.61? + 0.05? C. (S.E.M.). The difference was 
calculated from a maternal aorta blood thermistor and 
an umbilical artery thermistor. The mean maternal 
temperature was 38.96? + 0.13? C. The mean fetal 
temperature was 30.57? + 0.11? C. Both maternal and 
fetal temperatures displayed 0.1? + 0.2? C. variation in 
temperature. The mean umbilical artery-umbilical 
vein temperature difference was 0.15? + 0.02? C. 

The results presented above demonstrate that the 
near-term fetal lamb's temperature as judged by the 
umbilical artery temperature is 0.61? + 0.05? C. warm- 


*Colotrom Industries, Burbank, California. 


` 
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er than maternal aorta blood temperature in 16 n-ar- 
» term pregnant ewes under the conditions of our in-es- 


tigation, Our results are in accord with observation. of 

earlier investigators.°-® The above determinations were 

‘made from averaging temperatures taken at fve- 

minute intervals during the 40 mimute postopera“ive 
stabilization period. e 


' . Cardiorespiratory parameters. During;the 40 minate 


postoperative period of stabilization, fetal blood prss- 
sure, fetal heart rate, maternal blood pressure, aad 


` maternal heart rate were continuotsly recorded. At15 


-minute intervals, blood samples of the mother aad 
fetus were simultaneously obtained. Blood sampes 
were analyzed for Pos; Pcos, pH, and O, content. Ccn- 
trol values are shown in Table I. The control preheat 
and preheat maternal cardiovascular parameters ere 
reported in Table II. 
. Heat | - 
Effects of hyperthermia on maternal- fetal temperatures. At 
a 1.0? C. rise in maternal temperature, the fetal-mate r- 
nal temperature difference decreased from 0.61° + 
0.05? C. to 0.19? + 0.03? C. (p < 0.01). At 2.0? + 2.5° 2. 
rise in materna! temperature, as well as in the recovery 
phase, there was marked increase in the fetal-materral 
temperature difference to 1.27° + 0.08° C. These tvo 
periods were placed together because of the trend n 
widening of fetal-maternal. temperature differences. 
The 1.27? + 0.08? C. fetal-maternal difference was 
‘statistically significantly different (p-< 0.01) from the 
fetal-maternal temperature difference in both the coa- 


trol period and during the 0.5? to 1.5° C. hyperthermac 


period. 


During the entire heating period, there was a d= 


crease in the umbilical artery-umbilical vein temper. - 
ture difference from a control of 0.15° + 0.02? C. © 
0.07? + 0. 01°C . (p < 0.01). At the end of the recovery 
phase, the umbilical artery—umbilical vein temperature 
difference was 0.30? + 0.07? C. This difference wes 
statistically significant from both the control period 
and during the 0.5° to 1.5* C. hyperthermic period. 

Effects of Qa on cardiovascular parameters of tz 
fetus. 

UMBILICAL BLOOD FLOW AND UMBILICAL ARTERIOVEM 
OUS O» DIFFERENCES. In the 16 acute preparations th= 
mean gestational age was 135.38 with a range of 130 t» 


..143 days. The mean fetal weight was 3.68 kilograns 


with a range of 2.8 to 5.0 kilograms. With a cuff elec 
tromagnetic flowmeter on a.single umbilical artery, th - 
mean pre heat single umbilical artery, blood flow was 
108.38 + 2.28 ml. per kilogram-miriute with a rang- 
83 to 135 ml. per kilogram- -minute: A 0.5? C. rise ir 
maternal temperature was associated with a mean um. 
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bilical blood flow of 138.45 + 6. 38; Tl. per kilogram- 
minute. With an increase of 1.5? C. maternal tempera- ` 
ture, the mean umbilical blood flow was 143.68 + 6.45 
ml. per kilogram-minute. At 2.0° C. maternal temperà- - 
ture elevation, mean umbilical 'blood flow was 
135.60 + 10.5 ml. per kilogram-minute. At 2.5? C. rise 
in maternal temperature fetal blood flow decreased to 
116.9 + 13.00 ml. per kilogram-minute. All values ' 
were statistically different from control values except 
value at 2.5? C. rise in maternal temperature. In the: 
recovery phase in 14 préparations (in two preparations ' 
fetal death occurred in utero), the mean umbilical ` 
blood flow was 134.47 + 7.45 ml. per kilogram-niinute , 
(p < 0.01). The over-all change from the preheat con-. 
trol period was a 57.5 per cent increase in umbilical | 


- blood flow during the induced maternal hyperthermia. 


Abrams and associates? suggested a theoretic re- 
lationship between the temperature difference of the 
umbilical artery and umbilical vein and the umbilical 
blood flow as itis reflected in the arteriovenous oxygen 
content relationship and blood flow. In our prep- 
arations the preheat umbilical vein-artery oxygen con- 
tent difference was 2.86 + 0.09 vol. per cent. During 
the hyperthermia phase the oxygen. content across the 
umbilical circulation decreased to 2.48 + 0.11 vol. per 
cent. In the recovery phase the On content difference 
across the umbilical circulation decreased further to 
2.09 + 0.03 vol. per cent. This recovery phase oxygen 
content difference is statistically different from the 
preheat umbilical circulation O, content difference. 
There was an inverse relationship between an in- 
creased umbilical blood flow and a decreased umbilical. 
venous-arterial oxvgen difference. In the recovery. 
phase, umbilical blood flow became significantly ele- 
vated when compared with control umbilical blood flow 
(p < 0.01). This occurred in association with a fall in 
maternal temperature but a maintenancé of an ele- 
vated fetal temperature and a widened fetal-matérnal. 
temperature difference. This suggested that both um- 


^ bilical temperature differences and O, content can be 


affected by blood flew changes. 

FETAL BLOOD PRESSURE. During the: entire maternal 
heating period, the fetal arterial blood pressure did not 
show any dramatic ‘or significant change. The mean 
fetal arterial blood pressue during this time was 
45.43 + 1.60 mm. Hg. During the recovery phase in 14 
preparations, fetal blood pressure was maintained at 
44.96 + 1.64 mm. Hg. 

HEART RATE. In 16 preparations, :the postsurgical 
fetal heart rate ranged from 160 to 180 beats per min- 
ute. With the earliest elevation; of fetal temperature, 
there was a significant rise in fetal heart rate of 40 to 50 ` 


- " 
x 


« 
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beats per minute. With a maternal elevation in tem- 
perature of 1.0* to 1.5? C. the fetal heart rate remained 
at 200 to 240 beats per minute. At a 2.0? to 2.5° C. rise 
in maternal temperature, the fetus maintained a fetal 
heart rate above the 240 beats per minute. At this time, 
marked irregularities in heart rate were noted. When 
there was deterioration of the fetus, as evidenced by an 
increase in fetal (H)* concentration or accumulation of 
carbon dioxide, the fetal heart rate dropped precipiti- 
ously from 240 beats per minute to 40 to 60 beats per 
minute. This usually occurred in the recovery phase. 


UMBILICAL VASCULAR RESISTANCE. The 38 per cent - 


increase in total umbilical blood flow along with statisti- 
cally nonsignificant changes in fetal arterial pressure 
suggested a decrease in umbilicoplacental vascular re- 
sistance associated with thermal stress. 

The umbilical vascular resistance (determined by the 
relationship of fetal arterial blood pressure x 1,000 di- 
vided by umbilical blood flow in milliliters per minute 
during the control period in the 16 acute preparations 
was 153.80 + 31.22 mm. Hg per milliliters per minute. 
For the entire hyperthermia phase, the mean umbilical 
vascular resistance decreased to 87.28 + 4.96 mm. Hg 
per milliliters per minute (p < 0.01). This represents a 
43.14 per cent change in vascular resistance. 

EFFECTS OF HYPERTHERMIA ON UTERINE CIRCULATION. 
In our acute preparations under spinal anesthesia, 
the mean control uterine blood flow was 111.37 + 3:56 
ml. per kilogram-minute with an absolute flow of 
439 + 22.5 ml per minute. This is in agreement with 


the one-sided mean electromagnetic probe flows of - 


Kirschbaum, and colleagues? cf 138 + 73 ml. per 
kilogram per minute and with those of Assali and col- 
leagues of 177 ml. per kilogram-minute. 

During radiant light-induced hyperthermia, there 
was a marked decrease in uterine blood flow. The 
mean blood flow for the entire hyperthermic phase was 
88.21 + 4.0 ml. per kilogram-minute (p < 0.01). This 
represented a 20.80 per cent decrease in flow. In the 
recovery phase, uterine blood flow remained low at 
74.28 + 6.1 ml. per kilogram-minute. 

At a 0.5° C. elevation in maternal temperature, the 
uterine blood flow was 118.99 9.11 ml. per 
kilogram-minute. At 1.0? C. elevation the value was 
122.38 € 7.9) ml. per kilogram-minute. At 1.5? C. 
maternal temperature elevation there was a drop in 
uterine blood flow to 85.46 + 6.44 ml. per kilogram- 
minute (p < 0.01). Not all acute preparations had a 
2.5? C. rise in maternal temperature, but in thirteen 
preparations the mean uterine blocd flow was reduced 
to 53.77 + 3.12 ml. per kilogram-minute (p « 0.01). 

The maternal arterial blood pressure changes dur- 
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ing the hyperthermic phase were not significant. Car- 
diac output displayed a biphasic response. During the 
early part of the hyperthermic phase there was a 20 per 
cent increase in cardiac output. When maternal tem- 
perature increased to 2° to 2.5? C., the maternal cardiac 
output increased only to eight per cent obove the pre- 


heat control levels. In the recovery phase, there was a 


six per cent decrease from preheat control levels. In- 
versely proportional to this increase in cardiac output 
was a decrease of 20 per cent in uterine blood flow. 
The uterine fractio& of the cardiac output from one 
arterial flow was 11.41 + 0.90 per cent in the control 
phase. This is represented by the relationship: 

uterine blood flow ml./Kg. of ewe weight/min. 

cardiac output ml./Kg.-min. PEUT 

The results compared favorably with those of Dilts 
and associates? who observed a mean uterine fraction 
of the cardiac output of 17 + 2 per cent from pregnant 
ewes under spinal anesthesia with bilateral uterine ar- 
tery cuff electromagnetic probes in place. 

During the induced radiant heat hyperthermia, the 
uterine fraction of the cardiac output decreased to 
8.69 0.61 per cent (p « 0.01). but because of the in- 
crease in cardiac output the actual fraction going to the 
uterus diminished markedly (p « 0.01). From the re- 
lationship, 


Mean arterial blood pressure (mm. Hg) 
uterine blood flow (ml./Kg.-min.) 


the uterine vascular resistance was obtained. Dilts and 
co-workers reported a 5.7 mm. Hg per milliliter per 
kilogram-minute vascular resistance in 34 pregnant 
ewes. In our 16 acute preparations, under spinal anes- 
thesia the mean control uterine vascular resistance was 
7.7] X 0.56 mm. Hg per milliliter per kilogram- 
minute. During the hyperthermic phase, the uterine 
vascular resistance increased to 9.77 + 0.69 mm. Hg 
per milliliter per kilogram-minute (p « 0.01). This 
represented. a 20.6 per cent increase in uterine vascular 
resistance which approximates the amount (20 per 
cent) of the decrease in uterine blood flow. This in- 
creased uterine vascular resistance represented a sig- 
nificant vasoconstriction. The systemic vascular resis- 
tance decreased 19.6 per cent, indicating that most if 
not all of the increased cardiac output was redistrib- 
uted to the periphery. 

Effects of hyperthermia on maternal and fetal acid base 
parameters. In the data from the 16 acute pregnant 
ewes, preparations revealed the following acid base 
changes. There was an increase in fetal Po, (umbilical 
vein, 21.87 + 0.026 mm. Hg, pre heat, to 25.53 + 1.01 
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mm. Hg) during hyperthermia (p « 0.05). Umbilical 
arterial Pco, did not change significantly. However, the 
mean umbilical artery-umbilical vein Pco; difference 


was 11.55 + 0.67 mm. Hg during the control period 


and 7.56 + 0.60 mm. Hg (p « 0.01) during the hyper- 
thermic phase. This represented ae35.2 per cent de- 


crease. There was no significagt change in fetal pH. 


until the recovery phase when the umbilical artery Pco, 
increased from 46.71 mm. Hg to 53.01 mm. Hg 
(p < 0.01). The pH drop from 7.26 in the control 
period to 7.21 in the recovery phase may notonly rep- 
resent an increase in umbilical artery Pco, but may well 
be a reflection of an accumulation of fixed acids (for 
example, lactic acid) from the maternal organism due 
to the marked increase in the respiratory rate or may 
reflect a hypermetabolic state in the fetus not met by 
oxygen supply. 

In the maternal organism the preheat mean arterial 
oxygen tension (PAO;) of 77.43 + 1.78 mm. Hg is not 
statistically significantly different from 73.53 + 1.56 
mm. Hg obtained during the hyperthermic phase. The 
recovery phase did show a significant decrease in P,Q, 
to 68.33 + 0.81 mm. Hg (p « 0.01). These values are 
within the normal limits of those for an acute pregnant 
ewe preparation with the ewe placed on the side under 
spinal anesthesia and breathing room air. With the hy- 
perventilation associated with fever, the maternal 


' PACO, decreased from a mean control of 31.97 + 0.88 © 


mm. Hg to a mean of 23.60 + 0.70 during hyper- 
thermia (p « 0.01). TUP represented a 26.18 per cent 
decrease. 


Comment 


When the temperature of the mother was increased, 
the fetus became hyperthermic. The fetus remained 
warmer than the mother's blood. An increased fetal- 
"maternal temperature difference indicated that the 
ratio of heat output by the fetus to placental blood flow 
had increased. A rise in fetal heat production, 
provided it was accompanied by a corresponding in- 
crease in uteroplacental perfusion, would have no et- 
fect on fetal temperature unless heat exchange was dif- 
fusion limited. Therefore, interference with heat dissi- 
pation could result from a reduction in blood flow 
through the maternal and/or fetal systems. 

A rise in fetal temperature associated with an in- 
crease in fetal-maternal temperature difference was 
reported by Wood and Beard" after an injection of a 


large dose of norepinephrine into an anencephalic 


fetus. Whether this was due to changes in placental 
circulation or to an increase in the metabolic rate is 
unknown. The increased temperature difference be- 
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tween the fetus and mother has been associated with 
obviously distressed neonates. At the other extreme, in 
a stillborn infant the maternal-fetal temperatures will 
approximate or the fetal body temperature will actually 
be lower than that of the mother. The fact that the fetal 
body temperature can be found lower than the mater- 
nal temperature suggests that the transference of heat 
between a mother and fetus via amniotic fluid is con- 
siderably less efficient than via a live intact placenta. 
This finding is not incompatible with similiar findings 
on CO, transfer between the fetus and mother in the 
presence of fetal death. Adamson!? and Mann” both 
reported that when there appeared to be an impair- 
ment of placental perfusion, as indicated by a fall in 
fetal Po, or a decrease pH, there was a rise in the 
fetal-maternal temperature difference. 

It appears that with a rise in maternal and fetal tem- 


perature there was an immediate increase in fetal heart 


rate. This was associated with an increase in umbilical 
blood flow. At a point above 240 fetal heart beats per 
minute with an elevation of maternal temperature to 
1.5? to 2.5° above resting temperature, there was a pre- 
cipitous fall in fetal cardiac output, with deterioration 
of the fetus and, in two preparations, fetal death. The 
umbilical blood flow increased during the induced 
hyperthermia by a average of 37 per cent. From 
Rudolph's? work fetal output can increase some 30 per 
cent, that is 700 to 1,000 ml. per minute with an in- 
creasing fetal heart rate (240 to 300 beats per minute). 

Cardiac output increased in the maternal organism 
with hyperthermia as did heart rate. At the tempera- 
ture elevations of 2.0? to 2.5° C. above resting, there 
was a precipitous fall in maternal cardiac output. 

Cardiac output is increased in the maternal circula- 
tion and may be increased in the fetal circulation under 
induced hyperthermia. Each demonstrated a tempera- 
ture set point at which time cardiovascular collapse oc- 
curred. This temperature point is higher in the fetal 
organism and may explain the maintenance of a high 
umbilical blood flow in presence of a decreased uterine 
blood flow and falling maternal cardiac output. 

In these acute thermal stress preparations fetal arte- 
rial pressure did not change, however, fetal heart rate 
and umbilical blood flow increased with an increased 
fetal oxygen tension level. This may be due to an in- 
creased blood flow to gas exchange sites or to the shift. 
in the oxygen hemoglobin dissociation curve to the 
right. However, there was observed a fall in fetal pH, 
probably secondary to accumulation of fixed acids 
from the mother (lactic). During maternal/fetal hyper- 
thermia, there may be a redistribution of: fetal blood 
flow and the maintenance of umbilical blood flow until 
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fetal heart rate exceeds the efficiency of the system and. 
cardiac output falls. At this time, fetal cardiovascular- 
respiratory exchange deteriorates. Cardiovascular- 


respiratory collapse of the fetus occurred when there 


was severe maternal decompensation or d of 
fetal compensatory mechanisms. 


Unlike the adult lung the umbilical blood flow has : 


not been shown to change significantly by local va- 
sodilatation or vasoconstriction in accordance with 
local placental blood gas values. However, in thermal 
stress other mechanisms may increase umbilical blood 


flow and thus more efficiently increase heat loss in an: 


attempt to match heat production. These mechanisms 
may be of central fetal origin or they may be of 
peripheral origin directly affecting placental vessels. 
Under the conditions of this study, the hemody- 
namic changes in the maternal organism with induced 
hyperthermia are dramatic and-eventful. With the ele- 
vation of maternal temperature, there is a rise in heart 
rate and cardiac output. The increased cardiac output 
is maintained up to temperature elevations of 1.0° to 
1.5? C. With a further increase in temperature to 1.5? 
C. to 2.0? C. there is a sudden drop in cardiac output 
associated with a marked decrease in peripheral sys- 


temic vascular resistance. Prior to this dramatic drop in: . 


maternal cardiac output, uterine blood flow had al- 
ready decreased with a marked increase in uterine vas- 
cular resistance and a marked decrease in the uterine 
fraction of cardiac output. Maternal blood pressure did 
not change significantly. | 

During this period of altered maternal hemody- 
namics, there was an increased fetal heart rate, mark- 
edly increased umbilical.blood flow, and a decreased 


umbilical vascular resistance without any appreciable | 


change i in fetal arterial blood pressure. As the maternal 


T 
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. temperature increased, the temperature difference be- 


tween the two became smaller. However, the fetus 
maintained a higher temperature than the mother. 
When the maternal cardiovascular system became 
markedly altered with a dramatic decrease in uterine 
perfusion, the fet@s had no “sink” into which the in- 
creased heat could be dissipated. At this point, the 
fetal-maternal temperature difference became greater. 
The fetus continued to have an elevated heart rate and 
an incréased umbilical blood flow with maintenance of 


steady arterial presstire. 


The temperature difference between the fetus and 
the mother appears to be maintained predominantly 
through heat exchange across the placenta rather than 
heat transfer from the external body surface, umbilical 
cord, amniotic fluid to uterine wall. Therefore, the ob- 
served decrease in AT F-M can be explained by the 
thermal inertia of the fetus and by the decreased 


‘uterine blood flow and diminished intervillous space 


perfusion and increased umbilical blood flow. In con- 
trast, the observed increase in AT F-M during the re- 
covery phase is due to a combination of blood flow 
changes plus more efficient maternal heat loss mecha- 
nisms. 

It is proposed that the umbilical circulation is not 
only a carrier of oxygen, other gases, and nutrients but 
also a exchange site for the dissipation of heat. In times 
of fetal thermal stress; there is an increase in umbilical 
blood flow: which might serve the purpose of delivery 
of O, and nutrients and would aid in increasing the 
efficiency of heat transfer as well as removal of CO, 
and heat. 


The authors wish to express their gratitude to Mr. K. 
C. Snyder for his invaluable laboratory assistance. 
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During former times, maternal death from hyper- 
emesis gravidarum was not uncommon. Duncan, 
physician-accoucheur at St. Bartholomew’s Hospital 
(London), first associated lesions of the liver with per- 
nicious vomiting of pregnancy. He wrote: “In gynae- 
cology and, indeed, in all departments of medicine, you 
will find a great deal of vague talk about the influence 
of the liver in producing or aggravating disease. This 
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, unexpected death after delivery." 





. of the bile.” 


C lassic pages in 


OBSTETRICS AND 


GYNECOLOGY 


| Lawrence D. Longo, M.D. 





vol. 1, pp. 57-59, 1879 


talk increases with the imperfection of the works in 
which it occurs. ... Here you, will find remarks very 
common about the pressure of the gravid uterus upon 
the liver, disordering its functions and leading to dis- 
ease of the organ... . Men state, as if it were a fact, that 
there is great pressure upon the liver and upon the 
kidney in pregnancy, and proceed to reason upon this, 


„not only to found theories of disease upon it, but also 
‘plans of treatment, and.all the time they have never 


given even the slightest good reason for bélieving that 
there is any increase of pressure. Surely, the first thing 
in such circumstances is to demonstrate the increase of 
pressure; but not one of the authors I have alluded to 
ever seems to dream that that is the first thing.” On the 
subject of pernicious vomiting, he observed: "There 
are cases of vomiting in pregnancy, described by many 
authors, which prove fatal, sometimes suddenly and 
unexpectedly, without any apparent cause, or without 
any suspicion of the cause at the time the histories of 
such grave cases were written. Along with such cases 
have to be included some similar cases of sudden and 
He further noted 
(see illustration): . the woman having it runs con- 
siderable risk of abortion or miscarriage. And, when 
this occurs, the abortion may be directly the result of 
the jaundice, the child being born alive, and, if the 
disease has not lasted long, untinted by the jaundice; or 
the jaundice may kill the foetus; and the abertion or 
miscarriage in that case may be a secondary result of 
the jaundice ...,—and then the foetus and all the 
membranes are deeply tinted with the colouring matter 
Duncan then discussed the problem of 
jaundice and liver disease in pregnancy and presented 
a case, report of a 34-year-old woman who during the 
first trimester developed intractable vomiting, which 
persisted for eight weeks. Despite three weeks of hos- 
.pitalizauon and attempts to alleviate her symptoms, she 
died after ceveloping jaundice and dehydration. The 
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liver was described as “.`. . small, weighing 2 lbs. 2 2z.; 
very soft and flabby to the touch; its surface partly 


green (especially round the edges), partly brown, vith | 


the lobules very distinctly marked; no evidence of con- 


gestion." This report was one of a series of lectures ` 


Duncan delivered at St. Bartholomew's which he lzter 
published as a separate volume (Clinical Lectures on 
the Diseases of Women Delivered in St. Bartholomew’s 


Hospital, London, 1879, J. & A. Churchill Ltd.). Pmor 


to moving to London, Duncan served as an assistan to 
Sir James Young Simpson of Edjnburgh. He had 2x- 
perimented with Simpson and Thomas Keith, anotaer 


assistant, in discovering an.anesthetic agent superior to . 


ether and, in fact, anesthetized himself while inhal ng 
chloroform vapors in Simpson's dining room. Upon 


the death of Simpson, Duncan competed unsuccess- - 


fully for the vacant chair-of obstetrics and then moved 
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to St. Bartholomew's. He is remembered eponymically 
by the "Duncan" presentation of the placenta (Edin- 
burgh Med. J. 16 (Part 2): 899, 1871). Although he 
ardently opposed the surgical removal of ovarian le- 
sions, he made numerous other contributions to 
obstetrics, such as introducing the term "missed abor- 
tion" and studying the articulations of pelvic bones in 
different positions during labor and delivery. A prolific 
writer, Duncan produced a series of volumes, including 


. Fecundity, Fertility and Sterility (1866); Researches in 


Obstetrics (1868); A Practical Treatise on Perimetritis and 
Parametritis (1869); On.the Mortality of Childbed and 
Maternity Hospitals (1870); Contributions to the Mechanism 
of Natural and Mortid Parturition . . . (1875); and Papers 
on the Female Perineum (1875). (Photograph courtesy of 


.the National Library of Medicine.) 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration oretable requires a 


proportionate reduction in total words. 


Ruptured utero-ovarian vein syndrome: 
A case report 


W. DAVID HAGER, M.D. 


University of Kentucky Medical Center, Department of 
Obstetrics and Gynecology, Lexington, Kentucky 


THE RUPTURE of a utero-ovarian vein during preg- 
nancy is seldom mentioned as a cause of maternal 
hemorrhage. According to Williams,' the first case was 
reported by Baudelocque in 1797; since that date, 
there have been 79 other cases reported. In 1904, 
Williams! reviewed cases of “subperitoneal hematoma” 
after labor which were not associated with uterine rup- 
ture and reported maternal deaths in 56 per cent. 
Hodgkinson and Christensen’ reviewed 72 cases of 
hemorrhage from ruptured utero-ovarian veins in 
pregnancy and reported three cases of their own. They 
noted that the sites of occurrence of rupture more 
commonly involved the ovarian veins than the uterine 
surface vessels. The maternal mortality rate in their 
review was 49.3 per cent, but if rupture was associated 
with labor, the rate was 76.3 per cent. Bleeding oc- 
curred during labor in 60 per cent of these cases, and 
the fetal death rate was 8 per cent. They reported 
hemorrhage to have occurred intraperitoneally, retro- 
peritoneally, or in a combination of both. 

Factors which may predispose a patient to rupture of 
a utero-ovarian vein during pregnancy have been 
mentioned in previous reviews. Reports indicate that 
55 per cent of cases have occurred in primiparous 
females." A number of cases have been reported to be 
associated with some form of straining on the part of 
the mother. The alterations in venous pressure during 
pregnancy can result in a rise of femoral vein pressure 
to two to three times normal? Straining during the 
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second stage of labor could elevate venous pressure 


~ even further and result in rupture of varicosities which 


commonly occur adjacent to the uterus during preg- 
nancy. Surprisingly, difficult labor and delivery or ex- 
cessive fetal weight have not been found to be predis- 
posing factors in this entity.? 

In 1960, Johnston and Arban? reported a case involv- 
ing a twin gestation, as was the present case. Estep anc 


Dettling? recently reported a case of rupture involving ` 


a left posterior uterine varix. Therefore, this is the sec 
ond reported case involving a twin and the fourteentk 
reported involving the posterior uterine surface. 


B. B., a 25-year-old white woman, gravida 2, para 2, was a- 
38 weeks' gestation by dates. Her prenatal course had been 
uncomplicatec. At 37 weeks’ gestation, she was advised tha: 
she had twins after radiologic confirmation. Early in th= 
morning, 16 days prior to her estimated date of confinement, 
the patient was awakened from her sleep with nausea and 
severe abdominal pain, worse while lying on her back, alonz 
with progressively increasing weakness and lethargy. She ha4 
noted no fetal movement since awakening. When seen in th= 
emergency room 30 minutes after the onset of her pain, sh2 
was pale, complained of severe abdominal pain, and could nct 
lie on her back. She denied recent intercourse, abdominzl 
trauma, or straining at stool. On examination, she had n» 
palpable blood pressure, a thready pulse, no fetal heart tone:, 
and marked generalized abdominal tenderness with rebounc. 
The uterus was soft and term size. There was no vaginal 


' bleeding and the membranes were intact. The hematocrit was 


29 per cent (prenatal had been 35 per cent); fibrinogen wzs 
220 mg. per 100 ml.; electrolytes, blood urea nitrogen, ard 
glucose were normal. 

The patient was stabilized with rapid infusion of lactated 
Ringer's solution; the blood pressure increased to 70/50 mra. 
Hg and the pulse decreased to 120. She was transferred to tre 
operating room with cross-matched blood available. The ce~- 
vix was closed and 80 to 40 per cent effaced. Amniotor y 
produced clear fluid. The abdomen was opened and 6 units of 
dark blood were present in the abdominal cavity. A low trars- 
verse segment cesarean section was performed with delive-y 
of two term-size, stillborn female infants. 

On the right posterior aspect, at the junction of the brozd 
ligament and uterus, there was a ruptured varicose vein which 
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was slowly oozing blood. This area was ligated by three 
figure-of-eight stitches with absorbable suture. The remain- 
der of the abdominal findings were normal. She received 4 
units of whole blood in addition to Ringer's lactate and had 
stable vital signs at the conclusion of the operation. The pa- 
tient hada satisfactory postoperative course, being discharged 
on the eighth postoperative day. She Has had no subsequent 
problems. ; ° 


In summary, ruptüre óf utero-ovarian veins during 
pregnancy is a rarely reported event, with this the 
eighty-first reported patient. It would appear that this 
event might be more common in | overdistended uteri; 
however, this is only the second in a twin gestation. 

Of the 80 reported cases, the over-all maternal 
mortality rate is 46.8 per cent. However, since 1950, no 
maternal deaths occurred in the five reported cases, 
presumably because of better facilities for the rapid 
administration of blood and fluids and prompt surgical 
intervention. 
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Fetal cystic fibrosis presenting as 
dystocia due to midgut volvulus with 
lethal perforation. 
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JOHN F. HUDDLESTON, M.D. 


Division of Maternal and Fetal Medicine, Department of 
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H spial pronum Alabama 


FETAL OR neonatal volvulus is a rare event and is 
usually associated with an anatomic defect.’ ? Massive 
abdominal distention secondary to a ruptured or un- 
ruptured volvulus has never been reported as a cause 
of obstructed labor. The present.report documents 
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such a case, secondary to chemical peritonitis resulting 


from a ruptured midgut volvulus. 


S.H.,a 20-year-old sies woman, gravida 2, abortus 1, was 
admitted to The Cooper Green Hospital in active labor at 43.5 
weeks of gestation. The history was unremarkable, and the 
prenatal course had been uneventful except for the pro- 
longed gestation. Five days prior to admission, an amniocen- 
tesis revealed clear fluid, the serum human placental lactogen 
was 7.8 wg per milliliter, and an oxytocin challenge test (OCT) 


© was negative. Thirty-six hours prior to the onset of labor, she 


noted cessation of fetal movement. On admission, maternal 
vital signs were normal, no fetal heart beat was detectable, and 
the estimated fetal weigbt was 3,000 grams. The vertex was 
presenting in a left occiput anterior position and +1 station. 


- The cervix was completely effaced and 4 cm. dilated. The 


pelvis was judged to be adequate by clinical pelvimetry. An 


. amniotomy was performed and the fluid was not meconium 


stained. Spontaneous labor progressed satisfactorily and the 
cervix was fully dilated 3.5 hours later. The vertex descended 
to a +3 station, but failed to descend lower. Under spinal 
anesthesia, the head was easily delivered with forceps. At that 
time, great difficulty was encountered delivering the shoul- 
ders. Following episicproctotomy, manual rotation and trac- 


| tion effected delivery of the shoulders, but further delivery 


progress could not be accomplished. Evaluation at that time 
suggested that a massively distended fetal abdomen was the 
cause of the obstruction. Fetal paracentesis produced approx- 
imately 350 ml. of a greenish-brown, turbid fluid and was 
followed by delivery of a 3,110 grams stillborn male infant. 
Following repair of a right vaginal sulcus laceration, the pa- 
tient made an uneventful recovery and was discharged on the 


third postpartum day. 


Postmortem examination of the infant revealed a 
markedly distended abdomen with edema of the scro- 
tum, face, and head. Within the abdominal cavity there 
were approximately 200 ml. of thick, brown, mucoid 
material. There were several loops of small intestine 
that were markedlv distended secondary to a volvulus 
originating approximately at the junction of the ileum 
and jejunum. The distended loops of small intestine 
were filled with thick, gelatinous- -like meconium. The 
walls of the loops were necrotic, with areas of perfora- 
tion. On the peritoneal surfaces of the loops and the 
adjacent anterior abdominal wall was found a gray- 
white exudate. 

Microscopically, ischemic necrosis involving the en- 
tire thickness of the bowel wall was found. The lumen 
of the small bowel was filled with amorphous, slightly 
basophilic meconium material. An acute inflammatory 
reaction was noted on the peritoneal surfaces. Sections 
from the pancreas revealed extensive changes. The 
small ducts and the acini were dilated and filled with a 
slightly refractile, ecsinophilic material. There was an 
increased amount cf fibrous connective tissue, with 
strands of this tissue extending throughout the pan- 
creas. These findings in the pancreas are consistent 
with early changes of cystic fibrosis. 

No other significant changes were found on post- 
mortem examination. The appendix and cecum were 
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in the right lower quadrant of the abdomen and there 
was no evidence of malrotation or other congenital 
anomalies of the gastrointestinal tract. There was no 
evidence of needle penetration of the abdominal cavity, 
which might have occurred at the time of amniocen- 
tesis. 


This case demonstrates an unusual presentation of - 


presumed cystic fibrosis with meconium ileus and vol- 
vulus which led to ischemic infarction and perforation 
of the small bowel. A more definitive diagnosis of cystic 
fibrosis would be supported by a positive sweat test or 
family history, neither of which was present in this pa- 
„tent. The perforation was followed by chemical peri- 
tonitis, massive abdominal distention in utero, and ob- 
structed labor. This case likewise emphasizes the need 
to consider the presence of other fetal anomalies, such 
as omphalocele or gastroschisis, when the usual ma- 
neuvers fail to relieve shoulder dystocia. 

Technically, the OCT here falls into the very unusual 
category of “false negative." However, the fetal death 
can in this case reasonably be ascribed to causes other 


than that evaluated by an OCT, which primarily asses-. 


ses the status of fetal oxygenation. 
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ABOUT ONE THIRD of the cases of primary amenor- 
rhea have been shown to be associated with chromo- 
some abnormalities. In almost all instances chromo- 
some studies were done on peripheral lymphocytes and 
occasionally on cultured skin fibroblasts. Gonadal tissue 
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Table I. Cytogenetic studies 





Chromosome analyses: 


Peripheral lymphocytes 46,XX (46 cells) 
Repeat lymphocytes 46,XX (50 cells) 
Skin fibroblasts 46,XX (20 cells) 
Left ovary š 45,XO (17 cells) 
46,XX (23 cells) 

Buccal smear e 39% positive (100 cells) 


e 


is rarely examined cytogenetically, even when such tis- 
sue is available for histologic study. In gonadal dys- 
genesis, mosaicism is a frequent finding and analysis of 
multiple tissues should theoretically increase the 
chances of detecting additional cases. This is illustrated 
by a recent report of a patient with gonadal dysgenesis 
in whom sex chromosome mosaicism of 45,X O/46,X X 
was observed only in an ovarian streak and not in 
peripheral lymphocytes or skin fibroblasts.’ 

This is a report of a patient with primary 
amenorrhea who had a 46,XX karyotype in both 
peripheral blood and skin, but showed mosaicism of 
45,XO/46,XX in an ovary. The patient had neither the 
stigmas of Turner syndrome nor streaked ovaries. 
However, the ovary was abnormal on microscopic ex- 
amination. This case demonstrates that isolated 
gonadal sex chromosome mosaicism can be a cause of 
primary amenorrhea and illustrates the importance of 
cytogenetic studies of gonadal tissue, when feasible, in 
the evaluation of primary amenorrhea. 


A 16-year-old girl with primary amenorrhea was referred 
to one of us (T. N. C). The patient had normal growth and 
development, including development of secondary sexual 
characteristics. However, she had no evidence of uterine 
bleeding, and failed to show withdrawal bleeding after receiv- 
ing 250 mg. of intramuscular hydroxyprogesterone caproate 
(Delalutin, Squibb) from another physician 6 weeks prior to 
the time of referral. On physical examination the height was 
158 cm., weight 44 kilograms, blood pressure 110/70 mm Hg., 
and she appeared normal without any stigma of Turner syn- 


drome. Pelvic examination revealed a small uterus approxi-' * 


mately one third the size of the cervix. Radiographic exam- 
ination revealed a hand age of 14%12 year and normal skull 
x-rays. Four determinations, at weekly intervals, of luteinizing 
and follicle-stimulating hormones were in the low-normal 
range, but the results were invalid since the patient had previ- 
ously received hydroxyprogesterone caproate. 

The patient was started on a 21 day cycle of Oracon (Mead 
Johnson) and subsequently experienced withdrawal bleeding. 
A diagnostic laparoscopy revealed normal appearing, 4 by 2 
cm., white ovaries with smooth cortical surface. The uterus 
was small and measured approximately 5 cm. in length from 
cervix to fundus. The tubes showed delicate fimbriated ends. 
Biopsy and microscopic examination of the left ovary demon- 
strated sclerotic ovarian cortex and an atretic follicle. Biopsy 
of the right ovary was not possible due to a technical difficulty. 

Chromosome studies were performed on cultures of 
peripheral lymphocytes, skin, and left ovary, and the results 
are shown in Table I. All the cells counted in blood and skin 
showed 46,XX normal female karyotype. Examination of left 
ovarian tissue, however, revealed mosaicism of 45,XO(42 per 
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cent) and 46,XX cell lines. The mosaicism was observed in.two 
separate culture flasks which were established from two pri- 
mary explants. The analysis of 100 buccal cells showed a 
chromatin body in 39 per cent of the cells. 


Primary amenorrhea occurs in many different lis- 
orders. Abnormalities of chromosómes are the sirzle 
largest group of definable disorders associated vith 
primary amenorrheas In a study of 50 patients with 
primary amenorrhea and a review of the literature 
(347 additional cases), Sarto! found that chromoscme 


abnormalities were found in approximately one third, 


of those studied. The karyotypes included absence or 
structural rearrangement of the X-chromosome, au- 
tosomal rearrangements, various types of mosaicism, 
and presence of the Y-chromosome in a phenotyoic 
female. In sex chromosome abnormalities, mosaicisra is 
a frequent finding. The detection of mosaicism de- 


pends on the number of cells analyzed per tissue end 


the number of tissues analyzed. If mitotic nondisjuac- 
tion occurs late in embryogenesis, aneuploidy may xot 
be detected if only a single tissue such as blood is str.d- 
ied. The cytogenetic finding in our patient is best -x- 
plained by a late nondisjunctional event occuring dar- 
ing embryogenesis of the gonads. Lack of other somztic 
malformations is consistent with this interpretatien. 
The sex chromosome mosaicism confined to an ove ry 
appears to be responsible for some cases of prim:ry 
amenorrhea. In a patient with gonadal dysfunction 
who has minimal somatic abnormality and a norraal 
karyotype in blood and/or skin, the possibility of 
. gonadal sex chromosome mosaicism should be inve ti- 
gated by chromosome analysis of gonadal tissue when 
such tissue is available. . 
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PARENTERAL gold therapy for rheumatoid arthrits 
has had recognized adverse side effects since its use w .s 
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first published by Forestier! in 1935. Systemic and top- 
ical steroids are used to treat the serious mucocutane- 
ous eruptions such as stomatitis and exfoliative der- 
matitis. The vaginal mucosa is a recognized site of 
inflammation and discomfort consequent to gold ther- 
apy (Goodman and Gilman) but a search of the litera- 
ture reveals such vaginitis has yet to inspire a report of 
specific therapy. 


A 29-year-old white secretary, gravida 3, para 3, was first 
given a diagnosis of rapidly progressive rheumatoid arthritis 
in August, 1972. She had noted morning stiffness of several 
joints for about 3 months, with swelling of the proximal inter- 
phalangeal joints. Her RA factor titer was 1:320, with nega-. 
tive ANA test and roentgenograms. The erythrocyte sedimen- 
tation rate was 28. 

Initially, the Rheumatology Service administered salicylates 
and indomethacin without satisfactory results. However, gold 
thioglucose, 50 mg. weekly intramuscularly, produced dra- 
matic relief of the joint symptoms. On this therapy, she noted 
marked vaginal pruritis and discomfort which resolved only 
after discontinuing gold therapy. Six courses of therapy be- 
tween December, 1972, and August, 1976, produced the same 
vaginal symptoms. Papanicolaou smears done while she was 
on gold therapy revealed marked acute inflammation. Nega- 
tive smear results were reported between the courses of gold 
injections. 

On each gynecologic referral for vaginal discomfort, nor- 
mal saline wet preparations taken from the vaginal mucosa 
and ectocervix exhibited a nonspecific inflammatory response. 
KOH preparations were consistently negative. Various topical 
and systemic antibiotic and antifungal preparations provided 
no improvement. Only cessation of gold therapy resulted in 
relief. 

She returned to the gynecology clinic in August, 1976, stat- 


‘ing that her vaginal irritation had returned as usual with re- 


sumption of gold thioglucose injections. Dienestrol vaginal 
cream once daily was prescribed for 2 weeks and thrice weekly 
thereafter. She was asymptomatic when seen 2 weeks later and 
her vaginal secretions had changed from a clear, thin fluid, 
with abundant inflammatory cells on wet preparation, to a 
normal gross and microscopic appearance. Thereafter, she 
remained without vaginal discomfort during gold therapy. 


The anti-inflammatory action of various topical ste- 
roids, including estrogens, is well recognized? Topical 
estrogen was chosen in this case because its presence in 
the vagina is physiologic and because it is known to 
reduce the marked nonspecific inflammation and dis- 
comfort present after vaginal irradiation.’ - 

We hope our report of this case will serve to point 
out the existence of vaginitis as a consequence of gold 
therapy and to stress that relatively simple therapy 
short of the systemic steroids used to treat the more 


serious side effects can be effective. 
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Center, College of Physicians and Surgeons, Columbia 
University, New York, New York 


THE CRITERIA foran acceptable pregnancy test are its 
sensitivity, accuracy, and ease of performance. While 
pregnancy slide tests satisfy the criteria of accuracy and 
relative ease of performance, their relative lack of sen- 
sitivity often limits their usefulness. Relatively high ti- 
ters of human chorionic gonadotropins (HCG), (1.5 to 
3.0 LU. per milliliter of urine) are required for a posi- 
tive slide test. 

The purpose of this presentation is to evaluate a new, 
more sensitive latex tube test for pregnancy— UCG- 
Macrotube.* This is a direct latex agglutination test 
where the latex is bound to anti-HCG and not to HCG 
as in previous latex tube pregnancy tests. Positive re- 
sults are shown by flocculation; the uniform suspension 
of the latex connotes a negative result. This test re- 
quires 0.3 ml. of urine and the time taken for this test is 
90 minutes, although some positive results are clearly 

observed in 30 minutes. It also requires a 37° heating 
bloc for the kinetics of the reaction. The sensitivity of 
this test is set at 0.5 to 1.0 LU. per milliliter of urine 
and is expected to confirm pregnancy earlier than all 
the available indirect heme or latex agglutination as- 
says. The UCG-Macrotube test does require a pretreat- 
ment step in the form of a disposable hand-held filtra- 
tion device. Urine is sucked into a plastic squeeze bulb. 
A fitted cap containing two small circles of 42 filter 
paper is introduced into the reaction tube by squeezing 
6 drops (0.3 ml.) of urine out of the bulb and through 
the filter cap with a steady pressure. Two drops of the 
latex reagent (latex bound to anu-HCG) are added to 
the tubes. The tubes are then capped and inverted a 
couple of times for thorough mixing, after which they 
are placed on a 37° heating bloc. The flocculation end- 
point is detectable at 90 minutes of incubation. 

A total of 328 specimens of urtne were subjected to 
the new test (UCG-Macrotube), the UCG-LYPHO test 
(UCG-L) with a reported sensitivity of 0.8 I.U. per mil- 
liliter of urine, and the UCG-SLIDE (UCG-S) test with 
a reported sensitivity ranging from 1.5 to 3.0 L.U. per 
milliliter of urine. 


Reprint requests: Dr. T. K. Mukherjee, Department of 
Obstetrics and Gynecology, The Long Island College Hospi- 
tal, 340 Henry St., Brooklyn, New York 11201. 

" *Wampole Labs. Dist., Division of Carter-Wallace, Inc., 
Cranbury, New Jersey. - 
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Table I. Comparison of results of UCG-Macrotube, 
UCG-L, and UCGSS tests 


Group UCG-Macrotube | UCG-L | UCG-S 


A 136 Neg. Neg. Neg. 
B 174 * Pos. Pos. Pos. 

C 10 . Pos Neg. Neg. 
D 6 Pos. ? Neg. 
E 2 Pos. * Pos. Neg. 


One drop of 2 per cent sodium azide was added per 
each milliliter of urine specimen and then the specimen 
was mailed to the Princeton Laboratory* for quantita- 
üve assay of gonadotropins (8 subunit) in the urine 
sample, for monitoring the results of these pregnancy 
tests. 

Table I summarizes the results of this study. The 
results are divided into five different groups according 
to the results obtained by the three different assays 
utilized in this comparative study. 

There are no discrepancies in Groups A and B, con- 
sisting of 136 negative and 174 positive results, respec- 
tively, in all three tests utilized in this study. However, 
one specimen showing negative results in all three tests 
was found to contain 0.8 I.U. per milliliter and should 
have produced a positive result with UCG-Macrotube 
and UCG-L tests. One other sample which gave posi- 
tive results with all three assays was found to contain 
0.1 LU. per milliliter, well below the sensitivities of any 
test kits used in this study. 

The 10 cases in Group C showed positive results with 
UCG-Macrotube; the UCG-L and UCG-S tests were 
negative. These results were confirmed positive by 
quantitative assay of 8 subunit or by a follow-up visit of 
the patient 2 weeks later, when all three tests showed 
positive results and pregnancies were confirmed by 
clinical evaluation as well. 

Group D contains six cases showing positive results 


with UCG-Macrotube, whereas the results of UCG-L: 


and UCG-S were inconclusive and clearly negative, 
respectively. All six cases were confirmed positive by 
methods previously described. The inconclusiveness of 
the UCG-L tests was attributed to wide and/or aber- 
rant ring formation due in part to the low titer of HCG 
in the sample and partly to the contamination by par- 
ticulate matter present in the sample, interfering with 
the ring formation. 

The two cases in Group E were positive with UCG- 
Macrotube and UCG-L and subsequently clinically 
confirmed. UCG-S tests were negative. 

The principle underlying the UCG-Macrotube test 
has already been established with another pregnancy 
test, the DAP! (direct agglutination pregnancy) slide 
test. Here also agglutination indicates a positive result, 
whereas the absence of agglutination denotes a nega- 
tive result. 


*Princeton Laboratory, Princeton, New Jersey, Division of 
Carter- Wallace, Inc. 
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Our main concern was the dependability of the 
UCG-Macrotube test compared with an established 
heme-agglutination method. As long as we regard 
strong flocculation as the endpoint for positive result- 
there was no ambiguity. However, in eight cases bor 
derline weak agglutination was observed only by hold- 
ing the tube up atan angle against a strong backgroun 1 
light. These were regarded as negative. The same bor 
derline condition has been reported for the indirect 
agglutination test by Horwitz and associates.” 


Of the borderline cases recorded as negative, onL , 


one could be really considered a false result since it wes 
found to contain 0.8 I.U. per milliliter of urine, wel 
within the claimed limit of sensitivity of the test. Three 
other samples were found to contain 0.2, 0.3, and 04 
I.U. per milliliter, respectively, and the remaining four 
samples were shown to have less than 0.2 I.U. per mi- 
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liliter. Since all seven are below the limits of the sen- 
sitivity (0.5 to 1.0 I.U. per milliliter), we feel justified in 
judging these borderline cases as negative results. 

On the basis of the 16 cases that were negative or 
inconclusive with the UCG-L but positive with UCG- 
Macrotube, we were impressed with the greater sen- 
sitivity of UCG-Macrotube and its lesser vulnerability to 
interfering substances. 
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Cervical incompetence 
To the Editors: 

I read with interest the eae from Dr. Goodstein 
and your comments in the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY, January 15, 1978, with 


regard to the term “cervical incompetence” and its im- . 


pact on the psychological health of an insecure woman. 

Many years ago, when practicing in Europe, I was 
faced with a similar problem in a patient who had been 
told by his cardiologist that he had “mitral incom- 
petence.” 

Might I suggest that it is not the terms that are at 
fault so much as those. who use them without proffer- 
ing adequate explanation? 

Wena Hyde Williains, M.B., Ch.B. 
Student Health Services 
Medical Office 
University of Windsor 
Windsor 11, Ontario, Canada 


Response to the letter by Dr. Hodari (Am. J 
OBSTET. GYNECOL. 130: 505, 1978) 


To the Editors: 

Although Dr. Hodari responded adequately i in his 
reply to my letter, his data still do not convince me that 
second-trimester abortion performed by dilatation and 
evacuation is safer than when performed by transab- 
dominal amniocentesis followed by intra-amniotic in- 
stillation of hypertonic saline, prostaglandin, or an- 
other agent. 

At menstrual weeks 15, 16, and 17 major complica- 
tions occur at rates of 0.96. 1.38, and 3.75 per cent, 
respectively, and total complications occur at rates of 
1.66, 2.08, and 4.12 per cent, according to the am- 
plified data presented by Dr. Hodari in his response to 
my letter. The absence of complications at 18 or more 
menstrual weeks may be attributed to the expertise of 
the operator(s), since perhaps the potentially more 
hazardous abortions were performed by those more 
adept, or may perhaps be attributed to the small num- 
ber, relatively speaking, of cases performed. 

According to the Joint Program for the Study of 
Abortion (JPSA) as reported in Center for Disease Control 
Abortion Surveillance 1975, issued in April, 1977, the 


. major complication rates for dilatation and evacuation, 
intra-amniotic hypertonic saline, and intra-amniotic 
prostaglandin F,, abortion techniques were 0.69, 1.81, 





e 


and 2.90 per cent, respectively. Of course the defini- 
tions of major complications may vary and the JPSA 
rates are drawn from a much larger number of cases, 
but in the Center for Disease Control (CDC) report 
menstrual weeks are not specifically quoted. The con- 
clusion of the JPSA/CDC report is also that evacuation 
is safer for performance of abortion as compared to 
intra-amniotic instillation of either hypertonic saline or 
prostaglandin. 

Nevertheless, Dr. Hodari had an over-all incidence 
of major complications of 1.65 per cent with menstrual 
age-specific data, as cited above. There is more than a 
2¥%-fold increase of major complications at 17 as com- 
pared to 16 weeks for instance. The statistical signi- 
hcance of this remarkable increase in complication rate 
because of a gestation that is greater by seven days has 
not been computed and it may be that, in view of the 
different number of cases in the two different 
menstrual age categories, the difference is not statisti- 
cally significant. 


However, my statistically untrained eye combined . 


with some degree of hesitation at enthusiastically ac- 
cepting without reservation every new technique, drug. 
and report and casting aside comfortably familiar and 
relatively safe techniques and drugs, which hopefully 
will not harm my patients, stil makes it difficult for me. 
on the basis of Dr. Hodari's report, to accept his con- 
clusion that curettage for second-trimester abortion is 


. the safest method extant. 
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I apologize if I seem to belabor the point, but before. 


Dr. Hodari's conclusions become generally accepted 
in the community I am of the opinion that the data 
base shouid be sounder in order to ensure that we shall 
not see a surge of major complications, even after there 
is, “...skill and experience on the part of the 
physician... .” 

Sylvain Fribourg, M.D., F.A.C.O.G. 
Department of Obstetrics and Gynecology 
Southern California Permanente j 

Medical Group 

13652 Cantara Street 
Panorama City, California 91402 


Obstetric practices 
To the Editors: 

In January of 1978, the Obstetrical Division of St. 
Paul Hospital in Dallas, Texas, undertook to update 
some of the time-honored practices. Our plan was to 


704 Correspondence 


Table I. Questionnaire and answers 


Question , | ves | No 


I. Do you require consultation for primary 44 64 
cesarean sections? 

2. Are nurses allowed to administer oxytocin? 79 29 

3. Do you require an obstetrician’s presence 45 63 
for administration of oxytocin? e 

4. Do you allow babies to go to the recovery 57 51 
room with tHe mother? 


e. 
send 100 questionnaires to obstetricians scattered 
throughout the nation. When 108 were returned, we 
realized the printer had put in a few extra copies. We 
. were amazed and pleased at the generous response of 
nearly 100 per cent in returning our questionnaires. 

The questions we asked and the answers we received 
are listed in Table I. These answers then would seem to 
be the habits of our hospitals today. | 

Several of the respondents who allow nurses to ad- 
minister oxytocin added that they give their nurses 
. special instruction classes in the use of oxytocin. | 

We have modified our rules to fit the answers of the 
majority of the above questions. However, we did stipu- 
. late in the administration of oxytocin that it was man- 
datory to use the IVAC or the infusion pump* along 
with the electric monitor. 


*Harvard Apparatus Co., Millis, Massachusetts. 


G. C. Nabors, M.D. 
St. Paul Hospital 
:9429 El Centro Drive 
Dallas, Texas 75220 


Pressure alopecia after microsurgical 
anastomosis 


. To the Editors: 

Among the first eight patients ündergoing micro- 
surgical tubal anastomosis at North Carolina Memorial 
Hospital, we have encountered two cases of an unusual 
complication that we would like to bring to the atten- 
tion of others so that they might avoid similar prob- 
lems. In each case, immediately after operation the pa- 
tient was noted to have a tender, erythematous, and 
edematous area of the scalp, measuring approximately 
5 cm. in diameter over the vertex. Localized alopecia 
developed within a week, followed by regrowth of the 
hair to normal by four months postoperatively. 

The phenomenon is apparently due to prolonged 


contact of the dependent area of the scalp on a rela- : 


tively hard surface over a long time with associated 
pressure or friction. This rare complication has been 


reported in the dermatology and anesthesiology litera- 


ture and has been hypothesized to result from ischemic 

necrosis." ? It is probable that positioning of the head 

on a cushion and/or periodic repositioning of the pa- 
— 4 
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tient's head during operation may help to prevent this 
type of complication. 

Gary S. Berger, M.D. 

Bert Peterson, M.D. 

Department of Obstetrics and Gynecology 
University of North Carolina 
School of Medicine 
Chapel Hill, North Carolina 27514 
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Remarks on a commentary on the discovery of 
the histogenesis of the chorionepithelioma 


To the Editors: , 

In the “Classic pages" section of the JOURNAL (129:. 
68, 1977), Dr. Lawrence D. Longo attributed the dis- 
covery of the histogenesis of chorionepithelioma to Dr. 
Felix Jacob Marchand,! whose paper on “So-called ‘de- 
cidual tumor following normal birth, abortion, 
hydatidiform mydatidiole and extrauterine preg- 
nancy” was published in 1895. Dr. Longo stated: “Mar- 
chand illustrated the histologic appearance of the 
cells... , showing the large islands of cytotrophoblast 
surrounded by syncytiotrophoblast cells. . . . Recogniz- 
ing the cellular elements to be of epithelial origin, he 
proposed the name 'serotinal' tumor. Later he coined 
the term 'chorionepithelioma malignum."" Longo cor- 
rectly characterized Marchand's work as a "fundamen- 
tal contribution to gvnecology." 

No history of the development of the theory of 
choriocarcinoma is complete, however, without men- 
tion of Dr. Ludwig Fraenkel, whose work in this field 
preceded that of Marchand. In 1895, as a young physi- 
cian at the Institute of Pathology of the University of 
Greifswald, Germany, Fraenkel’ published his paper 
on "Cancer of the uterus (after a hydatidiform mole) 
originating in the epithelium of the chorionic villi." A 
second paper, published in 1895, when Fraenkel was at 
the University Clinic of Obstetrics and Gynecology, 
Freiburg, Germany, was entitled “Histology of the 
hydatidiform mole and its relation to malignant tumors 
originating from the chorionic villi (decidua).'* 

Marchand himself established the fact that Fraenk- 
el's work was done independently and preceded his 
own. First, in listing known cases of choriocarcinoma, 
Marchand included two of his own cases from 1895 
and one of Fraenkel's from 1894. Second, in his paper, 
Marchand wrote: “Fraenkel concludes in his case that 
cancer of the uterus originated in the epithelium of the 
chorionic villi. ... In comparing the description and 
Fraenkel’s illustrations with those of my first case, there 
can be no doubt that the latter represents the same type 
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of tissue. ... Dr. Fraenkel kindly sent me excellent 
original photographs." Thus, Marchand irrevocably 
established the primacy of Fraenkel’s work in the dis- 
covery and description of chorionepithelioma. 

Let me add that on the occasion of the hundredth 
anniversary of the birth of my teacher, Ludwig 
Fraenkel, I? wrote: “His first publication already con- 
veyed a fundamental finding, namely, the histological 
origin of the chorionepithelioma.” The purpose of this 
communication is, in part, to validate my statement. 

Erich Fels, M.D. 
Professor Emeritus of Obstetrics and Gynecology 
Juez Estrada 2842 
1425 Buenos Aires, Argentina 
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Reply to Dr. Fels 


To the Editors: 
As Professor Fels correctly notes, in his case report of 
choriocarcinoma published in 1894 (see Fels’ reference 


: 3), Ludwig Fraenkel stated that the neoplasm origi- 


nated in the epithelium. However, in this communica- 
tion he did noct clarify whether he meant the epithelial 
lining of the uterus or the trophoblastic cells per se. 
The following year Fraenkel extensively reviewed the 
pathology of these tumors (see Fels’ reference 4). In 
that report, although he correctly stated that the 
malignancy arose from syncytial cells, he incorrectly 
held that these cells originated from uterine decidua 
rather than from the fetus. For instance, he wrote 
(pages 504 to 506) that both he and Marchand agreed 
that the "uterine carcinoma" arose from the epithelium 
of the chorion. He then noted that Marchand believed 
that the tumor arose from the fetal ectoderm (Lang- 
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hans’ cells) but that he (Fraenkel) could not identify any 
Langhans’ cells in the tissue. Finally, Fraenkel explic:tly 
stated that the syncytium was derived from decidaual 
(uterine) rather than fetal tissue. 

In contrast, Felix Marchand, in his paper referred to 
in the "Classic pagas" (Fels’ reference 1, page 548), cor- 
rectly determined that. the trophoblastic cells which 


. * 7 s ss 
' gave rise to the tumors were of fetal origin. In addition, 


he noted that Fraenkel had failed to make this distinc- 
tion. Thus, although I appreciate Dr. Fels’ pointing out 
Fraenkel’s contribution to an understanding of chorio- 
carcinoma, I maintain that Marchand rather than 
Fraenkel] should be credited with the correct determi- 
nation of the true origin of this neoplasm. 

This is not to minimize Ludwig Fraenkel’s enormous 
contributions to gynecology. For instance, Fraenkel 
contributed to an understanding of gynecologic endo- 
crinology and first discovered that the corpus luteum is 
necessary for the transformation of the uterine mucosa 
from the proliferative phase into the secretory phase 
(Arch. Gynaekol. 68: 438, 1903). 

As an aside, it should be noted that Erich Fels himself 
has made significant contributions to the specialty. In 
1930; Fels, with Karl Slotta, isolated a crystalline hor- 
mone from the corpora lutea which they named “lu- 
teosterone” (Arch. Gynaekol. 144: 15, 1930). Several 
years later he announced, with Slotta and Henrica 
Ruschig, the isolation of progesterone crystals (Ber. 
Dtsch. Chemischem. Gesellschr. 67: 1270, 1934) and 
determined the basic steroid structure (Klin. Wochen- 
schr. 13: 1207, 1934). During the next few years, Fels 
and his colleagues continued to contribute to an 
understanding of the role of progesterone in human 
reproduction. 

Lawrence D. Longo, M.D. 
Department of Physiology and 

Perinatal Biology 
School of Medicine 
Loma Linda University 


Loma Linda, California 92354 
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Prepare your 
staff to give the 
best response 
to patient | 
questions. 


Here's how... 
NUTRITION IN PREGNANCYAND LACTATION 


Turn to this innovative guide for useful, clinical informa- 
tion on maternal/child nutritional needs. Blending scientific 
concepts with specific assessment and educational tech- 
niques, it: 

e augments the "what and why to teach" aspects of 
nutritional counseling with valuable suggestions for 
improving client learning and motivation; 

e outlines strong arguments and supporting data for 
increasing the incidence, familiarity and ease of 
breastfeeding; 

e analyzes food patterns and values in various cultural 
groups; 

e explains the effects and interrelationships of nutrition 
and family planning methods — e.g. riboflavin status of 
oral contraceptive users; 

e explores the unique needs of the pregnant adolescent. 

Why not evaiuate this practical resource for yourself? 
Look through the table of contents — then order a copy for 
your staff today. Act now! 

By Bonnie S. Worthington, Ph.D.; Joyce Vermeersch, 
Dr.P.H.; and Sue Rodwell Williams, M.P.H., M.R.Ed., Ph.D.; 
with 3 contributors. 1977. 224 pages plus FM I-X, 34 
illustrations. Price, $7.95. 

CONTENTS Health problems of mothers and infants : Maternal nutrition and 
the outcome of pregnancy : Physiological basis of nutritional needs > Nutritional 
guidance in prenatal care - Nutritional therapy in spezial conditions of pregnancy - 

‘Nutritional needs of the pregnant adolescent - Lactation, human milk, and 


nutritional considerations - Guidance for lactating motrears - Nutrition and family 
planning - Nutritlonal environment in which reproduction takes place 


Call us today! 


To order, dial toll free: (800) 325-4177 ext. 10; in Missouri, 
; call collect (314) 872-8370 ext. 10 from 9 am to 5 pm (COT) 
. Monday through Friday. asosss 
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'Name 


The ten-year cumulative author and subject 
index to v8lumes 100-129 (1968-1977) of the 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for your jour- 
nal collection. It is a complete and'comprehensive 
reference guide to over 28,000 pages of authori- 
tative articles published in the Journal during 
the past ten Years. 


Now these influential papers, appearing be- 
tween 1968-1977, have been cross-referenced to 


include over 23,100 subject entries. Each entry: 


lists the complete article title, author(s), volume, 
page, and year of publication. 


The author index lists more than 13,850 con- 
tributors from this period, along with respective 
article title, author-to-author referral, volume, 
page, and publication date. 


The 479-page index is handsomely presented 
in a rust and gold cloth-cover volume. It is a 
must for every library concerned with obstetrics 
and gynecology. Send for your copy of this 
valuable reference today! 


479 pages, 84" X 11", price $28.75 


Send me 





copies of the Ten-year Cumulative 
Index (1968-1977) to the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY (0126-6) at 
$28.75 each. 


L] My payment for $ is enclosed. (I under- 
stand Mosby will pay shipping costs.) 


O Bil me later. (I understand handling and shipping 
charges will be added.) 
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Complete and mail today to The C. V. Mosby Company, 
Attn: Order Processing Dept., 11830 Westline Industrial 
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F lagy P (metronidazole) 250 mg. 


Warning 
Matronidazole has been shown to be carcinogenic in 
m ce and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoided. Its use 
sFould be reserved for the conditions described in the 
indications section. 





indicetions: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by appro riate laboratory procedures (wet 
smeais and/or cultures). Also for the treatment of asymptomatic 
femalas when the organism iş associated with endocervicitis, 
cercitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should he treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, of one in whom no culture 
has b2en attempted, is an individual one. In any event, the con- 
Sort should be treated with Flagyl in cases of reinfection, Flagy! 
is aso indicated for acute intestinal amebiasis (amebic dys- 
enten ) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 


k 


organ c disease of the CNS, the first trimester of pregnancy. * ' 


and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used In the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the s3cond and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
pozok, is secreted in the breast milk of nursing mothers. 

is not known whether this can be injurious to the newborn. 
3 rode s factation, an alternative method of feeding may 
e elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
Shown evidence of tumorigenic activity in a number of studies 
invoving chronic, oral administration in mice and rats. 

Most prominent among the effects In the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in alt five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 


results of one of the mouse studies indicate Increases in the ' 


incidence of malignant jede as well as pulmonary neo- 
plasms associated with iifetir 
effects are statistically significant. 

Tw3 long-term toxicity studies in the rat have been completed. 
There was a statisticaily significant increase in the Incidence 
of various neoplasms, particularly mammary tumors, among 


ifetime feeding of the drug. All these - 


femai» rats administered metronidazole over that noted in the 


concurrent female control groups. — 

Tw3 lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. 

Metronidazo'e has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
consijered when Flagy! is prescribed for patients on this type 
of anticoagulant therapy. 


Preceutions: Mild leukopenia has been reported during Flagyl 
use; total and differential leukocyte counts are recommended 
before and after treatment with the cup, especially if a second 
Course is necessary Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head- 
aches and flushing may occur. Discontinue Flagyl promptly if 
abnormal neurologic signs occur. Exacerbation of moniliasis 
may cccur. In amebic liver abscess, aspirate pus during metroni- 
dazola therapy. 


Advarse Reactions: Nausea, headache, anorexia, vomiting, diar- 
thea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
Stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
theriatous eruptions, "weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic pressure, dyspareunia, fever 
polyu'ia, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patieats receiving Flagyl may experience abdominal distress, 
nausea, vomiting, flushing or headache if alcoholic beverages 
are consumed. ihe taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
oral y three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 


trichcmonad be reconfirmed by eae laboratory measures. . 


Total and differentia! leukocyte counts should be made before, 
diring and after retreatment. The male consort should be treated 
in a? event in cases of reinfection. 


For A mebiasis: Adults: For acute intestinal amebiasis, 750 mg. — 


orally three times daily for 5 to 10 days. 
For amebic liver abscess: Aduits: 500 mg. or 750 mg. orally 
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three times daily for 5 to 10 da 
t 10 days. 


ys. 
Children: 35 to 50 mpg. of body weight/24 hours, divided - 
0 


into three doses, orally 


i Searle & Co. | 
i SEARLE San Juan, Puerto Rico 00936 j 


Address medical inquiries to: — . `, 
G. L. Searle & Co.. 

Medical Communications Department, Box 5110 
Chicago, illinois 60680 





^ Ii mensuffered from the 
symptoms of trichomoníasis, 
they'd apprecíate Flagyl. 


(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect). 

In the female, trichomoniasis is 
a multiorgan disease. Iricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- ° 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
thats something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 
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Sure as the tides ebb and flow 
Peri-Colacé works with gentle, proven predictability 


PERI-COLACE is the laxative most often prescribed by ‘physicians 
because... it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. . 
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Y laxative and stool*Softener 
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Touuy’s fe nag r exp V s 
lot more than medicine from 
her doct The plight of today’s teenager in these socially turbu- 
Or lent times is often precarious at best. According to a re- 


cent national survey, there has beerr a 30% increase’ in. 
teenage sexual activity in the last five years.' Also, half of 
all out-of-wedlock births are attributed to teens. Up to 
two-thirds of these are unwanted, unplanned births.’ 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, 
ignorance, and misinformation. 

Thats why today’s younger patient needs and de- 
serves thorough counseling — underlined by compas- 
sion, reassurance, and trust — in many areas. These 
range from the basic facts of life, in some cases, to more 
serious subjects like venereal disease. But, no issue is 
more sensitive, or more in need of physician/patient 
exploration than that of contraception. 

Today, contraceptive counseling often culminates 
in the selection of a low-dose oral contraceptive like 
Brevicon. Brevicon offers a rate of efficacy comparable 
to higher-dose formulations and its incidence of men- 
strual irregularities is low. In 16,345 cycles among 1,168 * 
patients, there were 0.22 pregnancies per 100 woman 
years. Breakthrough bleeding occurred in 5.196 of cycles, 
and amenorrhea in 1.096 of cycles. Dropout rate due 
to menstrual irregularities during the crucial first three 
months was 3.496. 

Counseling, compassion, and Brevicon — a goed 
combination for many of todays teenage patients. 








tablets 


Brevicon 


Asign of the times 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 





1. Zelnik, M. and Kantner, R.: Sexual and Contraceptive Experience of Young Married 
Women in the United States, 1976 and 1971. Family Planning Perspectives. Vol. 9, No. 2, 
March/April 1977. 

2. Monthly Vital Statistics Report: Natality Statistics, National Center for Health Statistics. 
Vol. 26, No. 5, September 1977. 

Note: Serious as well as minor side effects have been reported following 
the use of all oral contraceptives. These include thromboembolic dis- 
ease. The physician should remain alert to the earliest manifestations of | 
any symptoms of serious disease and discontinue oral contraceptive 
therapy when appropriate. The physician: should be fully aware of the 


- À prescribing information for this product. 
Please see following page for summary of prescribing information. 
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Brevicon" 28-Day Tablets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 rag. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


^ . 

INDICATIONS O.C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The 0.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
es tonditions: a. Thrombophlebitis or thr mbolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of O.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor. gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of n risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers nave about a 5-fold increased risk of fatal 
infarctioe compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
umber of cigarettes smoked is also an important factor. In determining tne 
portance of these relative risks, however, the baseline rates for various age 
Ond must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s Mff not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ÉSTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
O.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44 — 33/100,000; ages 45-49 —140/100,0 0). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to "estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the rane iie method (e.g., thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
Associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For “heavy” smokers (more than 15 cigarettes a day), the rates given 
would be about double; for ‘‘lignt’’ smokers Tess than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 





















women are: 

* 15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.5 6.2 L| 1.0 -193 Z9 
Abortion only 23 25 «25 B1 38- Be 
Pill only-nonsmokers 1.3 1.4 1.4 2.2 4.5 3.1 
Pill only-smokers 1.5 16 16 108 134 58.9 
IUDs only 11. 12 "39 Qt Tee 
Traditional 
contraception only 1.1 1.4 1.9 37. &L $9 
Traditional contra- 
ception and abortion 0.3 0.4 0.4 0.8 1.4 0.8 
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history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 


OO n M — 


Gi SAL LOUER AP L0 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 

(No predisposing conditions) D C,D C 
Nonsmokers 

(other predisposing conditions) C C,B B.A 


BB ces dieci. aac etc! EN Tt SE SE att MUN 
A— Use associated with very high risk. C—Use associated with moderate risk. 
B—Use associated with high risk. D —Use associated with low risk. 


The physician and the punc be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
spected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in 0.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relat 

risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time O.C.s were 
first given, gar stic ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a — risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of DN within the first 6 months of pill use was 
suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of unciagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver lumors: Sudden severe abdominal pain or shock may be due to rupture 
and — of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic — 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents — during early pregnancy may seriously 
cone the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinari extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
ns to vga rapides (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in ja nancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1, for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously, Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the -— regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
thannh na nrecica infarmatian ic availahle an which to hase this recom- 


pregnancy. 6. Gall Bladder Disease: Studies report an increased TISK oF gan 


bladder disease in users of O.C.s or que erp In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years ef use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tgj- 
erance has been observed in a significant percentage of patients on O.C's. 
For this reason. prediabetic and diabetic patients Should be carefully ob- 
served while receiving 0.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases. however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in 0.C. users. 
Women with a history of elevated blood pressure | pertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure aren preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal'' range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly pee may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be — of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in 0.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of 0.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
iet examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients —— significantly de- 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. therapy. Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she = have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased gom platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by eda 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V. 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone. analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of O.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, ital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irre 
ities (breakthrough bleeding, spotting, missed menses during treatmqit, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomit 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinua 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepenin ange in 
weight (increase or decrease), change in cervical erosion and cervical secretion. 
ssible diminution in lactation when given immediately postpartum, cho- 
estatic jaundice. migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, catarac[s, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner-. 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, smpaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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Unique beam splitter 


Permits the integration of a still or motion-picture or TV camera 
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New Portable Real-Time Ultrasound Scanner 


Axiscan 5 


Wide Range of Applications 

Early detection of pregnancy, placenta localization, fetal biometry, 
fetal presentation, control during amniotic puncture, detection of 
fetal heart activity and fetal breathing. 


Accurate Diagnosis 
Precise pictures provided by a specially designed transducer 
with electronic focussing. 


Quick and Easy to Use 
Truly portable design makes it very easy to use. Simple operation 
facilities, quick routine investigations. 


Exceptional Quality at a Competitive Price 


makes AXISCAN 5 affordable to small hospitals and private 
practitioners. 
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A prospective culturing technique for diagnosing endometritis at cesarean section 


Joseph Apuzzio, M.D., John Middleton, M.D., Vijaya Gowda, M.D., F.A.C.O.G., and 
Donald Louria, M.D. 
Newark, New Jersey 


Monitoring of fetus with osteogenesis imperfecta and severe anemia 
T. B. Pokoly, M.D., F.R.C.S.(C.), and M. Kiumehr, M.D. 


Worcester, Massachusetts 


Benign cystic teratoma of the retrouterine pouch of Douglas 


Jay H. Lefkowitch, M.D., Cecilia M. Fenoglio, M.D., and Ralph M. Richart, M.D. 
New York, New York 


Metastatic melanoma simulating a primary endometrial tumor 
Colin Wood, M.D. 
Baltimore, Maryland 
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Physicians (Multiple Openings)—The Food and Drug Administration/Bureau of Drugs (an Equal 
Opportunity Employer) has career Civil Service openings for physicians. (Positions are also available 
in the Commissioned Corps of the U.S. Public Health Service). Physicians evaluate the results of 
clinical testing of new drugs (New Drug Applications) and the potential effects on humans of pro- 
posed new drugs (Claimed Exemptions for Investigational New Drugs INDs). Physicians are also 
needed for the bio-research monitoring program to evaluate controversial clinical data and adherence 
to good laboratory practices, medical ethics, etc. Anticipated vacancies available in multiple 
specialties (anesthesiology, «cardiology, gastroenterology, internal medicine, neurology, OB-GYN, 
psychiatry and sewgery, etc.). 

Duties of the positions require judgment, effective writing and speaking and ability to organize work 
to meet deadlines. Grades are GS-14 and GS-15 (salary ranging from $37,925 to $47,500 per year, 
depending upon medical experience and qualifications). Comprehensive fringe benefits provided. 
Candidates need at least board eligibility in their medical specialty and must be: a graduate with a 
degree of Doctor of Medicine from a U.S. or Canadian medical school approved by the Council on 
Medical Education and Hospitals of the American Medical Association. Doctors of Osteopathy or 
graduates of foreign medical schools may also be eligible. Full details may be requested. 


Send Resume or Curriculum Vitae to: 


Food and Drug Administration 

Division of Personnel Management (Room 4B-42) 
Attention: George Calvert 

5600 Fishers Lane 

Rockville, Maryland 20857 


The Department of Obstetrics and Gyne- 
cology is seeking an Obstetrician and Gy- Gynecology, West Virginia University in Mor- 
necologist as director of an affiliated Teach- gantown. 
ing Program. The individual will participate QUALIFICATIONS— American Board of 
in an Active Teaching Program. The re- Obstetrics and Gynecol- 


Faculty positions open in Obstetrics and 


sponsibilities include administrative duties, ogy Certification or 
eligibility and compe- 


rounds, lectures, and night call. Sufficient tence in 12: Cy neep ionic 

space and time for private practice are Oncology, 2— Maternal 

available, if desired. and Fetal Medicine, or 
Salary will be determined by qualifica- 3— General Obstetrics 

tions and expertise. Excellent benefits. St. and Gynecology. 

John’s Mercy Medical Center is an equal RANK— Open, depending on experience and 


opportunity employer extent of training. 
- Xs Applicants must have interest in undergraduate 


Direct inquiries and submit vitae to: and graduate education, patient care, and basic 
and/or clinical research. 
James G. Blythe, M.D. Contact: Charles A. White, M.D., Professor and 


Chairman, Department of OB/GYN Chairman, Department of Obstetrics and 
St. John's Mercy Medical Center Gynecology, WVU School of Medicine, 
615 South New Ballas Road Morgantown, West Virginia 26506, 


‘ : Ý teleph 304/293-5631. 
St. Louis, Missouri 63141 Ba Rove ae : ; 
An Affirmative Action/Equal Opportunity Employer 
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Intrauterine diagnosis of an omphalocele by diagnostic ultrasonography 
Garry M. Cameron, M.D., Dennis S. McQuown, M.D., Houchang D. Modanlou, M. D., 
Seymour Zemlyn, M.D., and S. Gainer Pillsbury, Jr., M. D. XS 

Long Beach, des pbc 
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_ ~~ “Tn deciding which 
combination drug to 
initially prescribe it is 
best to utilize the 
combination pill with 
the lowest effective 
dose and an 
acceptable level of 
side effects.” 


Mishell, D.: Current Status of Oral Contraceptive 
Steroids, Clin. Obstet. Gynecol. /9:743-764 
(December) 1976. 


(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 
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she'll stay with it. 


Choose an oral contraceptive  : 
shell stay with. 


* Proven effectiveness with excellent cycle control 


* Low dropout rate due to breakthrough bleeding 
and spotting (based on 2.256 patients) 


Months of use NOS. 


Discontinuation 
(cumulative) per 100 
woman-years of use 


O 9. M 


07 4.1 2:0.2.0 39.5 42 


*Data on file, G. D. Searle & Co. 
* Minor side effects uncommon 


* Low incidence of cramping, nausea, weight gain, 
breast tenderness, and irritability 


e Simplified schedule with calendarized Compack" 
* Excellent record of continuation 


Please see the next page for a brief summary of prescribing information. 
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3. Precise 


US —One study 





- . Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction or 

- . coronary artery disease, or past history of these; known or suspected breast carcinoma, estr neoplasia, or 
-... pregnoncy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; post or present, benign or 
.. molignant liver tumors. 


. | Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases with age and 
«| heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. OC users should be strongly 
| advised not to smoke. 

OCs are associated with increased risk of several serious conditions inch@ling venous and arterial thrombo- 
embolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, gallbladder 
: diseose, hypertension, fetal abnormalities. Practitioners should be familiar with the available information relating to 
-— | these and other risks. 9 







a 
m t 1. Thromboembolic disorde vascular problems — Increased risk of thromboembolic and thrombotic disease 
- .. associated with OCs is well established. A British study showed increased relative risk for fatal venous thromboembolism, 

2 British ond 3 US. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. studies showed 
increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 2-11 times more likely 

_____ than nonusers to manifest these diseases without evident cause. In o British mortality study, overall excess mortality from 

. . pulmonary embolism or stroke was 1.3-3.4 deaths/year ‘100,000 users and increased with age. Cerebrovascular Dis- 
.. grders — In o U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
|. . greater and thrombotic stroke 4.0-9.5 times greater in users than nonusers. Mortality trends in 21 countries indicate that, 
since OC introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 

- .. prevalenceof OC use in each country. In 1974 the Royal College of GPs reported on its prospective study comparing users and 

— .. nonusers: "A statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the 

-... mumbers are too small to justify on estimation of the degree of risk” They reported more superficial and deep vein 
|. thrombosis in users than nonusers. A 1977 analysis showed a 5-fold increased mortality in users fromcirculatory diseases, 
X. mainly myocardial infarction (MI) and hemorrhagic stroke. Excess mor tality wos associated with age, smoking andduration 
of use. In 19760 British Family Planning Association study found a highly significant association between OC useand stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism in users was about 
NE 4-fold and statistically highly significant. Circulatory disease mortality wos significantly greater in users. Myocardial 

Infarction —An increased risk (2-12 times) of MI associated with OC use was reported in Britain, as previously suspected. 

= - The morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, hyper- 

E. . cholesterolemio, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. OCs were 

|. considered on additional risk factor. Smoking is a major predisposing condition to MI. In terms of relative risk, nonsmoking 
... OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold greater risk of fatal MI as 
. . nonsmoking users, but a 10-12-fold greater risk than nonsmoking nonusers. Amount of smoking is on important factor. In 

-. determining importance of these risks, give serious consideration to baseline rates for various age groups in table below. 
- . Importance of other predispositions cited above in determining relative and absolute risks has not been quantified; it is 
a - likely the same synergistic action exists, but perhaps to a lesser extent. 











2 “4 . Estimated Mortality Rate from Myocardial Infarction per 100,000 Women/Year 

Be Aged 30-39 Aged 40-44 

eS Users Nonusers Users Nonusers 
E. All smokers 10.2 26 620 159 

No 2 15 cigarettes doily 130 5] 78.7 313 

E. < 15 cigarettes daily 47 09 28.6 57 
m. Nonsmokers 18 12 107 74 

iL. Smokers and nonsmokers 54 19 328 117 
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Risk of Dose — Reports of thromboembolism after use of OCs with 2 50 mcg. estrogen received by drug safety committees in 
—.. Britain, Sweden ond Denmark were compared with the distribution expected from market research estimates of sales. A 
. positive correlation was found between estrogen dose and reporting of thromboembolism, including coronary thrombosis, 
'*  inexcess of that predicted by sales. OCs with >100 mcg. estrogen were associated with higher thromboembolism risk than 
n. hose with 50-80 mcg. estrogen. The authors suggested that estrogen quantity may not be the sole factor. Any influence of 
UEM was not considered, which may be responsible for cer tain discrepancies in the doto. Nosignificant differences 
. . were noted between OCs containing the same estrogen dose nor between ethinyl estradiol and mestronol. Studies on 
-. thromboembolic risk with progestogen-only OCs have not been done. Cases have been reported for these OCs and they ore 
“not presumed free of excess risk. In a U.S. case-control study, relative risk of OC use | month before hospitalization for 
- . various types of thromboembolism was calculated. If relative estrogenic potency and possible influence of different 
- . progestogens are ignored, OCs may be divided into those with < 100 mcg. ond those with > 100 mcg estrogen. For all cases 
3 . combined, gg were associated with only slightly higher relative risk; for idiopathic cases relative risk was doubled 
.. With larger . but confidence limits overlapped ond differences were not significant. Apporently there was no 








increased risk for cases with predispositions. Excess Mortality from Circulatory Diseases —A large U.K. prospective study 
= estimated annual mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and 
— duration of use. Excess circulatory disease mortality was 20/100,000 users (5 for ages 15-34, 33 for ages 35-44, 140 for 
-.. oges 45-49), the risk being concentrated in older women, long-term users, and smokers. Interrelotionships of age, smoking 
-. Ond duration of use could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory 
|... mdttality was increased 10-fold in users of > 5 yeors, all these deaths were in women over age 34. Until more under-35 users 
of 5+ continuous years are available, size of relative risk for this age group cannot be given. One study analyzed available 
dato to estimate risk of death with various contraceptive methods, each estimate including risk of method (e.q., thrombo- 
_ embolism for OCs) plus risk due to pregnancy or abortion in case of method failure. This latter risk varies with effectiveness. 
. M concluded mortality with all methods is low and below that of childbirth, except for OC users over 40 who smoke. 
_ Heavy smokers have double the risk of smokers as o class, light smokers about half. Lowest mortality is with the condom 
E (or diophrogm bocked up by early lego! abortion. Risk of thromboembolic and thrombotic disease associated with OCs 
.. increases with age after 30 and, for MI, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, 

- . history of pre-eclamptic toxemia, and especially cigarette smoking. Based on current data, the chart gives gross estimates 
of risk of death from circulatory disorders associated with OCs: 
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| Age «30 30-39 240 
|... Heovy smokers (>15/day) C B A 
.. light smokers (— 15/doy) D C B 
-. Nonsmokers, no predispositions D CD C 
^ .. Nonsmokers, with predisposttions C CB B.A 





A. Risk is: A— very high, B— high, C — moderate, D—low. 
- Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e g., throm- 
—. bophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial infarction, retinal 
thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs immediately. A 4-7-fold 
-* increased risk of postsurgery thromboembolism was reported in users; if feasible discontinue OCs at least 4 weeks before 
-. elective surgery or during prolonged immobilization and do not resume until ot least 4 weeks postsurgery. Thromboembolic 
. — risk may be increased for users with blood types A, Bor AB. 2. Ocular lesions —- Neuro-oculor lesions such os optic neuritis or 
— retinal thrombosis have beer, associated with OCs. Discontinue if there is unexplained, gradual or sudden, portial or 
- complete loss of vision; proptosis or diplopio; papilledema; or evidence of retinal vascular lesions. Institute diagnostic and 
! — fheropeutic measures. 3. Carcinome — Long-term estrogen in certain animals increases carcinomas such as those of breast, 
- uterus, cervix, vagina, ovary, liver, pituitary Some synthetic progestogens, none currently in OCs, increase incidence of 
| benign and malignant mammary nodules in dogs. There is now evidence that estrogens increase risk of humanendometrial 
— «orcinomo. In several case-control studies increased relative risk Sele iad aa ols peo ab arable with 
4: for menopausal symptoms. Risk was independent of ot risk factors on duration 
Bed eerroden dose. These dub ore suppor ted by increased incidence of endometrial cancer since 1969 in 8 U.S. areas 
—. "with cancer-repor ting systems, which moy be related to rapidly expanding estrogen use. There is no evidence that natural 
estrogens ore more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial car- 
cinoma in OC users under 40, those without predispositions (e.g. irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-morketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been reported. 
e Studies show no increased breast cancer with OCs or estrogens. However, greater risk wos noted in OC users with benign 
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follow-up. Decreased benign breast tumors users is well known. Onestudy noted increased severity 
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of cervical dysplasia and of conversion to cancer in situ in OC users compared to nonusers; this was Statistically significant , 
after 3-4 years’ use. Nonreversal of dysplasia within first 6 months of OC use was predictive of progression. Cervical 
microglandular hyperplasia in OC users hos beenreported. In summary, there is noconfirmed evidence from human studies 
of increased cancer risk with OCs. Close surveillance of all users is, however, essential. In undiagnosed persistent or 
recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to rule 
out malignancy. Carefully monitor OC users with a strong family history of breast cancer or with breast nodules. fibrocystic 
disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplasia. 4. Hepatic adenomas. hepatomas, 
homortomos, regenerating nodules, foco! nodular hyperplasia. hemangiomas. hepatocellular carcinoma. etc. have been 
associated with OCs. In 1 study OC formulations with high "hormonal potency" were associated with higher risk than OCs 
with lower potency. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in short- or long-term 
users. Two studies related risk to duration of use, being much greater after > 4 years. Consider such lesions in users with 
abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up to half with signs and symptoms 
of acute hemoperitoneum. Routine radiologic and lab studies may not be. helpful; liver scans may show o focal defect. 
Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma wos noted in a few users. 5. Use in or 
immediately preceding pregnancy. birth defects. malignancy in offspring — Estrogens or progestagens during early preg- 
nancy may seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have 
increased risk («1 in 1000 exposures) of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such 
patients carefully. From 30-90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be 
premalignant. Males so exposed may develop urogenital defects. It cannot be presumed that other estrogens do not mimic 
DES. Reports relate fetal exposure to femole sex hormones and congenital anomalies, e.g., multiple anomalies described by 
VACTERL for vertebral, anal, cardiac, tracheoesophageal, renal ond limb defects. There appears preferential expression by 
males. There wos a 4.7-fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, 
hormonal withdrawal pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only 
a few days. Risk of limb-reduction defects may be < 1/1000 live births. Cardiovascular defects in children exposed to female 
hormones, including OCs, during early pregnancy occurred at 18.2/1000 births, compored to 7.8 for those unexposed 
(P «.05). Female sex hormones were used for threatened or habitual abor tion, but there is considerable evidence estrogens 
are ineffective and no evidence progestogens are effective. Triploidy and possibly other polyploidy may be increased in 
abortuses from women becoming pregnant soon post-OC. These almost always abort spontaneously It is unknown if spon- 
taneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out 
pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods ore 
missed rule out pregnancy before continuing. If user deviates from regimen, consider pregnancy at first missed period and 
withhold OCs. If pregnancy is confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting toconceive, thoug 
this is not based on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. Gallbladder disease risk, surgically confirmed, appeared after 2 yeors' use and doubled after 4-5 years in 1 study; it 
appeared in 6-12 months’ use in another. 7. i — Decreosed glucose tolerance occurs in a 
significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total phospholipids 
may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months Hypertension prevalance in users is no 
higher than in nonusers in the first year, but increases with longer exposure; in the 5th year it is 244-3 times the first yeor. 
Age is strongly correlated with hypertension in users. Those with history of elevoted BP (hypertension), pre-existing renal 
disease, history of toxemia or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of 
excessive weight gain or fluid retention during menstruol cycles may be more likely to develop elevated BP on OCs ond thus 
should be monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. 
Follow closely, particularly those with ather risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of o new pattern that is 
recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. Bleeding irregularities — Breakthrough 
bleeding (BTB), sporting ond amenorrhea ore frequent reasons for discontinuing. In BTB, os in all cases of irregular 
bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, ruleout pregnancyor malignancy. 
If pathology is excluded, time or change to another product may suffice. Change toa higher estrogen OC only when necessary 
as this may increase thromboembolic risk. Those witha historyof oligomenorrhea or secondaryamenorrheo or without estab- 
lished regular cycles may be anovulatory or amenorrheic after discontinuing.Those with such problems shouldbe soinformed 
and other methods encouraged. Post-use anovulation, possibly prolonged, may occur in women without previous irregu- 
lorities. Higher incidence of goloctorrhea and of pituitary tumors (e.g.. adenomas) has been associated with amenorrhea in 
former users. Onestudyreported 16-fold increased prevalenceof pituitary prolactin-secreting tumors inpatients with postpill 
amenorrhea when galactorrhea was present. 11. Ectopics — In failures with combination OCs, the ratio of ectopic to intro- 
uterine pregnancies is no higher than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast 
feeding — OCs may decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects ifanyon the 
child are unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appeors independent of duration of use. While impoir ment diminishes with time, there is still an appreciable difference in 
nulliparous but not parous women after 30 months. 


Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, abdomenand 
pelvis, with blood pressure, pap smeor and lob tests. Pre-existing uterine leiomyomoto may increase in size. Mental 
depression may occur: with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may 
occur; prescribe cautiously and moniter carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism moy be disturbed and result in pyridoxine deficiency, megaloblastic anemia has been reported. Serum folate 
may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting specimens. 
Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. These have been 
observed: increased BSP retention and other abnormalities in liver function tests; increased prothrombin and coagulation 
factors VII, VIII, IX, X; decreased antithrombin III; increased platelet aggregability; increased thyroid-binding globulin 
leading to increased circulating total thyroid hormone (PBI, T*}; decreased T ' uptake; unoltered free T*: decreased preg- 
nanediol excretion; reduced metyrapone response; increased blood transcortin, corticosteroid, triglyceride, phospholipid; 
reduced serum folate; impaired glucose tolerance. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or 
uterine function, or on immune response is not established. OCs may mask onset of climacteric (see Warnings on risks in this 
age group). Information for patients —see patient labeling. Drug interactions — OC effectiveness may be decreased and 
more BTB occur with rifampicin, isoniazid, ampicillin, neomycin, peniciliin V, chloramphenicol, sulfonamides, nitro- 
furantoin, barbiturates, phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter 
effectiveness of drugs such as oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives (e.g., 
quanethidine), vitamins, hypoglycemics. 


Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs (see Warnings ): 
thrombophlebitis ond thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral throm- 
bosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, with or 
without intra-abdominal bleeding; congenital abnormalities. There is evidence of an association between the following 
conditions and OCs, although confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari syndrome; 
neuro-oculor lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs and are 
believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, change in menstrual 
flow, dysmenorrhea, amenorrhea during ond after use, infertility after discontinuing, edema, chloasma or melasma, which 
may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change in cervical erosion and 
secretion, lactation decrease, cholestatic jaundice, migraine, increase in size of uterine leiomyomoato, allergic rash, mental 
depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal curvature (steepening), intolerance to 
contact lenses. The following have been reported in users and association has not been confirmed or refuted: premenstruol- 
like syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like syndrome, headache, paresthesio, ner- 
vousness, dizziness, auditory disturbances, rhinitis, fatique, backache, hirsutism, scalp hair loss, erythema multiforme or 
nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, 
colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or 
goloctorrheo after use, endometrial, cervical and breast carcinoma (see Warnings). 


Acute overdosage — Serious ill effects have not been reported after large ocute doses of OCs in young children, but nausea 
and withdrawal bleeding might occur. 


Important note —Full prescribing information, including descriptiun, clinical pharmacology, dosage and administration, 
how supplied, references and patient labeling, is available on request. 


Demulen | 


Each white tablet contains: ethynodiol diacetate 1 mg. and ethinyl estradiol 50 
Each pink tablet in Demulen-28* is a placebo containing no active ingredients. 


SEARLE Searle & Co. 


San Juan, Puerto Rico 00936 


Address medical inquiries to ti 
G. D. Searle & Co.. ical Communications Dept., Box 5110, Chicago, Illinois 60680 
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DETECT 
FETAL 
PULSE 
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LATRASOUND STETHOSCOPE 





MEDSONICS 
ULTRASOUND 
STETHOSCOPE® 


Doppler 
Model FP3A 


Detects fetal life early in preg- 
nancy (9-12 weeks) e Con- 
firms fetal life throughout 
pregnancy € Assesses rate and 
rhythm of the fetal heart dur- 
ing labor @ Pocket size; small, 
light and durable e Stetho- 
scope style headset for privacy 
and isolation from background 
noise @ Jack for second head- 
set permits patient or col- 


league to listen @ Operates at 


an ultrasound frequency of 
2.25 MHz è Powered by a 
single long-life, replaceable 
battery e Two simple controls; 
on-off switch and volume. 


PRICE $375 


Price includes one stethoscope 
style headset, carrying case, 
battery, coupling gel and in- 
structions. Extra headset is 
available for $37.50. 


NAME 


ADDRESS 


CITY 


STATE ZIP CODE 


TRY IT WITHOUT 
OBLIGATION 


I wish to order the Model 
FP3A ULTRASOUND 
STETHOSCOPE fetal pulse 
detector. | understand that 
| may return the unit for 
full credit within two 
weeks after receipt if not 
fully satisfied. 


L]BILL ME 

LJCHECK ENCLOSED 

g please send me more 
information. 
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MedSonics, Inc. 

P.O. Box M, 340 Pioneer Way 

Mountain View, California 94042 
Toll-free telephone (800) 227-8076 

In California call collect (415) 965-3333 


FACULTY OPENINGS IN 
OBSTETRICS AND GYNECOLOGY 


1. Perinatologist 

2. Gynecologic Endocrinologist 

3. General Obstetrician-Gynecologist 

Rank and Salary: negotiable, commensurate 
with training and experience. Qualifications— 
M.D., with eligibility for certification by Amer- 
ican Board of Obstetrics and Gynecology, and 
where applicable, certification (or eligibility for) 
in subspecialty is desirable. Interest and experi- 
ence in undergraduate and graduate education, 
clinical and/or basic research, and clinical prac- 
tice of obstetrics and gynecology. 


For further information contact: 
Ralph Wynn, M.D., Professor and Head 
Department of Obstetrics and Gynecology 
University of Arkansas College of Medicine 
Little Rock, Arkansas 72201 


Affirmative Action/Equal Opportunity Employer 





OB-GYN Physician, board certified or 
eligible, needed to head program at 
Neighborhood Health Center/HMO. Em- 
ployee benefits include paid holidays, 
vacation and education leave, insur- 


ance protection and a pension plan. 


Bilingual capability in English/Spanish 
would be helpful. Submit CV’s to Jose 
Maltos, Executive Director, E! Rio Santa 
Cruz Neighborhood Health Center, 
P.O. Box 1271, Tucson, AZ 85702, 


including salary requirement. 
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Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol. TRADEMARK 
Each green tablet in the 28-day regimen contains inert ingredients. 


low hormonal content / high patient acceptability 


Low hormonal content, yet highly effective | Good patient acceptability with low incidence 
ModiCon combines a low dose of estrogen of amenorrhea and good cycle control: 


(0.035 mg ethinyl estradiol) with a low With ModiCon, the majority of women who 
dose of progestin (0.5 mg norethindrone). start with it stay with it. 

IN clinical trials, the pregnancy rate in Throughout clinical trials, the total incidence 
1,103 patients completing 12,948 cycles was of amenorrhea was only 0.7%. The average 
only 0.37 per 100 woman-years. cycle dropout rate during the first 


three months because of menstrual disorders 


*Serious as well as minor side effects have been reported with the use 


of oral contraceptives. These include thromboembolic disease. The WaS only 1.1%. 
physician should remain alert to the earliest manifestations of any 1 : : t 
symptoms of serious disease and discontinue oral contraceptive ModiCon is available in both 21- and 28-day 


therapy when appropriate. The physician should be fully aware of the regimens in the unique DIALPAK* Tablet Dispenser. 


complete Prescribing Information for this product. 
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—. INDICATION: eiie qr Pd pregnancy rate in women using conventional combination oral contraceptives (containing 
.. 85 mcg or more ofethiny! estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
=e 190 woman-years of use. Slightly higher rates (somewhat more than one per 100 woman-years of use) are 
. reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
HÀ ies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
rates reported in the literature for other means of contraception. The efficacy of these means of contraception 

PAM the IUD) depends upon the degree of adherence to the method. 
able 1: Pregnancies Per 100 Women-Years. |UD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
- Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
_ Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
— — less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
__ CONTRAGEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
- the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
. e exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with anPof the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected cgrcinoma of the breast. 5. Known or suspected 
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estrogen-dependent neoplasia. 6. Undiegnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 
* 


_ WARNINGS, No. 5). 







- Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years 
of age. Women who use oral c should be strongly advised not to smoke. 

eptives is associated with increased risk of several seriaus conditions including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
.. more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
` been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Orál contraceptives, 
. however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
mcg or more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the United States. Careful epidemiological studies to determine the degree of thromboem- 
bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic 
disease have been reported in women using these products, and they should not be presumed to be free of excess risk. 
. . Tm risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with 
- . ge. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
e CIRCULATORY DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per 
- — 100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
.— . to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
| — contraceptive users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/100,000; ages 
= 45-49—140/100,000), the risk being concentrated in older women, in those with a long duration of use, and in cigarette 
— .— smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older. Until larger 
numbers of women under 35 with continuous use for five or more years are available, it is not possible to assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist after the pill is discontinued. Another study published at the same time confirms a previously reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method include the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth control is low and below that associated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only/smokers 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
~ would be about double; for “light” smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 
Es with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
= group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
= SOand, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 
. of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
= js substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
... contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
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Age Below 30 30-39 40+ 
Heavy smokers ........ duds ears ee C B A  A—Use associated with very high risk. 
Dahl ick iS o. 2 csi S RENN vs rà pana nin D C B  B—Use associated with high risk. 
, Nonsmokers (no predisposing conditions) ..... D CD C  C-Use associated with moderate risk. 
- — Nonsmokers (other predisposing conditions). . . C CB BA D-Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
|. thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
— immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
-. . contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
= associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
~ been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 

contraceptives. Discontinue oral contraceptive medication if there is unexplainec, sudden or gradual, partial or 

complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 

diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 

synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 

liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 

incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
«e women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
.. noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
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No method 55 | 5.2 74 140 19.3 21.9 
Abortion only 23 * 25 25 52 9.8 6.6 
Pill only-nonsmokers 13 14 14 22 45 3.1 
Pill only-smokers 15 16 1.6 10.8 134 589 
IUDs only 11 12 12 14 16 14 
Traditional contraception only 1.1 14 19 37 47 40 
Traditional contraception and abortion 0.3 0.4 0.4 0.8 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal . This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 9096) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than 
one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and 


there is no evidence from well-controlled stucies that progestogens are effective for these uses. There is some evidence . 


that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend three months although no precise information is available on which to base this recommen- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
tota! phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives Hypertension that develops as a result of taking oral contraceptives usually 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions hgve been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 1096 or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal crafps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and ager 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may pe 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change irf cerv 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
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- The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 
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The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have —— iai 
been cross-referenced to include 
over 23,100 subject entries. Each ER om 
entry lists the complete article title, 


author(s), volume, page, and year of 
* publication. 


The author index lists more than 13,850 contributor 
along with respective article title, author-to-author ref 
and publication date. 
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The 479-page index is handsomely presented in a ru 
cover volume. It is a must for every library concerned 
gynecology. Send for your copy of this valuable referei 
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| — Lookatthe — 
a Ne progestogen. 

k And what it | 

has to offer. 


Choosina an oral contraceptive has 
usually been based on the estrogen content 
more than on the progestogen. But most oral 
contraceptives in use today are combinations 
of estrogen and progestogen. And the pro- 
gestogen component provides an important 
basis for evaluation, too. 

3 Low dose Ovral and even lower dose 

T Lo/Ovral provide levels of estrogen which 

- seem to be suitable for most oral contraceptive 
- candidates. Equally important, both Ovral 

— and Lo/Ovral are distinguished by nor- 

~ gestrel, a progestogen available only from 
Wyeth. 


LOOK AT NORGESTREL. 
Pharmacoloaically distinct. 
^" Unlike other progestogens in current use, 
=) norgestrel has been shown in biological 
E. assays to be neither inherently estrogenic, 
E nor to convert to estrogen, in vivo. 
Se Asaresult, norgestrel adds no 
E estrogen to the 50 micrograms in 
Ovral or the 30 micrograms 
ES inLo/Ovral, to disturb the 
ES estrogen-progestogen ratio. 
© Prominently progestational. 
| Biological tests have 
! shown that norgestrel very closely 
parallels the progestational 
activities of natural progesterone. 
And clinically even at low doses, 
norgestrel has a pronounced effect 
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on maintaining the integrity of the endo- t 
metrium, thereby fulfilling one of the primary . 
purposes of a progestogen in combination oral 
contraceptives. 
Highly antiestrogenic. 

At the level of the cervix, norgestrel 
exhibits marked antiestrogenic activity which - 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products.” 
Low dose (50 mca) Ovral* and lower dose 
(30 mca) Lo/Ovral* 
Distinguished by norgestrel. 































"Serious as wel! as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physicien should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Warnings, Precautions, Adverse Reactions, etc. 

in the accompanying IN BRIEF should be carefully considered. 

See important information on following page. 


Wyeth Laboratories 
VA | 


OVRAL 


Each tablet contains 0.5 mg noraestrel 
with 0.05 ma ethinyl estradiol. 


LO/OVRAL f 


Each tablet contains 0.3 mg norgestrel , 
with 0.03 mg ethinyl estradiol. 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC, N.Y., N.Y 
All rights reserved. 
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ind Rested for the p vention of pregnancy in women who at 
use oral contraceptives (OC's) as a method of contraception. - 
Contraindicatiohs—OC's should not be used in women with any 
of tpe following conditions: 1. Thrombophlebitis or thromboembolic 
disorders. 2. A past history of deep-vein thrombophlebitis or 
thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 
qa disease. 4. Known or suspected carcinoma of the breast. 5. Known 
or suspected estrogen-dependent neoplasia. 6. Undiagnosed 
abnormal genital bleeding. 7. Known or suspected pregnancy (see 
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Cigarette smoking increases the risk of serious 

. cardiðvascular side effects from oral contraceptive use. 
= | This risk increases with age and with heavy smoking (15 
= T or more cigarettes per day) and is quite marked in 

= | women over 35 years of age. Women who use oral 

i should be strongly advised not to smoke. 
=| The use of oral contraceptives is associated with increased risk 
— | ofseveral serious conditions, including thromboembolism, — e 
| stroke, myocardial infarction, hepatic adenoma, gall bladder 
$ disease, hypertension. Practitioners pre@ribifg oral 

$ contraceptives should be familiarwith the following 

- | information relating to these risks. 


_ 1. Thromboembolic Disorders and Other Vascular Problems: An 
creased risk of thromboembolic and thrombotic disease 
n associated with use of OC's is well-established. Three principal 
studies in Great Britain and 3 in the U.S. have demonstrated 
RY increased risk of fatal and nonfatal venous thromboembolism and 

__ stroke, both hemorrhagic and thrombotic. These studies estimate 
at users of OC's are 4 to 11 times more likely than nonusers to 
elop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS-—In a collaborative American 
/ st idy of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
Cm was 2.0 times greater in users than nonusers and the risk of 
_ thrombotic stroke was 4 to 9.5 times greater in users than in 
| nonusers. 
XM OCARDIAL INFARCTION (MI)—An increased risk of MI 

. associated with use of OC's has been reported, confirming a 
— previously suspected association. These studies, conducted in the 
UK, found, as expected, that the greater the number of underlying 
k factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
 preeclamptic toxemia) the higher the risk of developing MI, 
_ regardless of whether the patient was an OC user or not. OC's, 
~ however, were found to be a clear additional risk factor. In terms of 
. relative risk, it has been estimated that OC users who do not smoke 
bh (smoking is considered a major predisposing condition to MI) are 
: . about twice as likely to have a fatal MI as nonusers who do not 

. smoke. OC users who are also smokers have about a 5-fold 
/— increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
iot smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 

- baseline rates for various age groups must be given serious 
. consideration. Importance of other predisposing conditions 

mentioned above in determining relative and absolute risks has not 
.. as yet been quantified; quite likely the same synergistic action exists, 
- but perhaps to a lesser extent. 
T VR SK OF DOSE-'In an analysis of data derived from several 
. matiogal adverse-reaction reporting systems, British investigators 
concluded that risk of thromboembolism, including coronary 
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e parations containing 100 mcg or more of estrogen were 
s E with higher risk of thromboembolism than those 
= containing 50-80 mcg. Their analysis did suggest, however, that 
. quantity of estrogen may not be the sole factor involved. This 
- finding has been confirmed in the US. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
— DISEASES-A large prospective study carried out in the UK 
| estimated the mortality rate per 100,000 women per year from 
.. diseases of the circulatory system for users and nonusers of OC's 
. according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
—...85.44—33/ 100,000; ages 45-49—140/ 100.000), risk being 
|. concentrated in older women, in those with long duration of use, 
. andin cigarette smokers. It was not possible, however, to examine 
. interrelationships of age, smoking, and duration of use, nor to 
compare effects of continuous vs. intermittent use. Although the 
- study showed a 10-fold increase in death due to circulatory diseases 
dn users for 5 or more years, all these deaths occurred in women 35 
. or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. 
- Available data from a variety of sources have been analyzed to 
. estimate risk of death associated with various methods of 
contraception. Estimates of risk of death for each method include 
. combined risk of contraceptive method (e.g. thromboembolic and 
thrombotic disease in the case of OC's) plus risk attributable to 
~ pregnancy or abortion in event of method failure. This latter risk 
. varies with effectiveness of method. The study concluded that 
bo mortality associated with all methods of birth control is low and 
below that associated with childbirth, with the exception of OC's in 

.. women over 40 who smoke. Lowest mortality is associated with 
ks condom or diaphragm backed up by early abortion. Risk of 
thromboembolic and thrombotic disease associated with OC's 
-increases with age after about 30 and, for MI, is further increased by 
hypertension, hypercholesterolemia, obesity, diabetes, or history of 
.. preeclamptic toxemia, and especially cigarette smoking. 
. ysician and patient should he alert to earliest manifestations of 
_ thromboembolic and thrombotic disorders (e.g., thrombophlebitis, 
_ pulmonary embolism, cerebrovascular insufficiency, coronary 
E occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be 
» discontinued immediately. A 4- to 6-fold increased risk of 
Dea rgery thromboembolic complications has been reported in 
ho. sers. 
















If feasible, OC's should be discontinued at least 4 weeks 
- before surgery of a type associated with increased risk of 
_ thromboembolism or prolonged immobilization. 
2. Ocular Lesions—There have been reports of neuro-ocular lesions 
= e$uch as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual. 
E partial or complete loss of vision; onset of proptosis or diplopia; 
.— papilledema; or retinal-vascular lesions, and institute appropriate 
; . diagnostic and therapeutic measures. 
E 3. Carcinoma—Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
5, ET of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthétic progestogens, none currently contained in OC s. 
have been noted to increase incidence of mammary nodules, 
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postmenopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors (e.q., 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years' use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are-not available with use of other estrogens, 


' it cannot be presumed they would not induce similar changes. An 


increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well.controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 

among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 

6. Gallbladder Disease —Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months’ use. 

7. Carbohydrate and Lipid Metabolic Effects— Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 242 to 3 times the reported prevalence in the 1st year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent. persistent, or 


severe, requires discontinuation of OC's and evaluation of the cause. 


10. Bleeding Irregularities- Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding. as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content. while potentially useful in minimizing 
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Women with past history of oligomenorrhea or secondary 

amenorrhea or young women without regular cycles may havea , 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should e 
be advised of this possibility and encouraged to use other methods. 

Post-use anovulation, possibly prolonged, may also occur in women 

without previous irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 

may occur in contraceptive failures. 

12. Breast-feeding—OC's given in the postpartum period may 

interfere with lactation and decrease quantity and quality of breast P 
milk. Furthermore, a small fraction of the hormones in OC's has 

been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 

until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment and 
periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 
examination. 

2. Under influence of estrogen-progestogen preparations. pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, N 
OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have à greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9, The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components 
may be affected by estrogen- containing OC's: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is —35 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage. hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule. are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating): 
breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment: edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease), 
change in cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic): 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening). intolerance to 
contact lenses 

The following adverse reactions have been reported in users of 


_ OC's. and the association has been neither confirmed nor refuted: 


premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur 
in females. 
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The renin-angiotensin system has been implicated in the genesis of pre-eclampsia. To 
avoid fetal toxicity, five women were studied who developed hypertension, proteinuria, and 
edema in the last trimester of pregnancy and whose BP elevation persisted immediately 
postpartum. At about 6 hours after delivery the CE enzyme inhibitor (SQ 20,881) was given 
in incremental doses ranging from 0.25 to 3.0 mg. per kilogram intravenously, before and 
after diuresis with furosemide, 40 mg. intravenously. BP was measured every 2 minutes 
and PRA and angiotensin |i concentration before treatment, 30 minutes after 0.25 to 0.30 
mg. per kilogram, and 30 minutes after 2.0 to 3.0 mg. per kilogram. Echocardiographic 
assessment of CI and PVR was performed before treatment and after a maximum dose in 
three patients. Before diuresis, CE blockade had no effect on heart rate, BP, Cl, PVR, or 
PRA, regardiess of whether the patient was in positive or negative fluid balance or was 
sodium loaded or restricted over the preceding 24 hours. Angiotensin Il fell by 77 and 10 
per cent, respectively, after 0.25 mg. per kilogram was given to two patients, but rose 
slightly in the other three patients, then fell an average of 46 per cent after 1.0 to 3.0 mg. 
per kilogram were given. After diuresis, 1.0 mg. per kilogram resulted in a 24 per cent fall in 
BP which persisted for 3 hours in two patients and a 14 per cent fall which lasted for 30 
minutes after 1.0 or 3.0 mg. per kilogram in a third patient. It is concluded that the BP 
elevation which persists after delivery in certain patients with pre-eclampsia is not 
angiotensin 11 dependent. (AM. J. OBSTET. GYNECOL. 131: 707, 1 978.) 
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THE DEVELOPMENT of agents which specifically block | 


various components of the renin-angiotensin-aldoste- 


.rone system has enabled investigators to study the im- 


portance of this system in initiating and sustaining var- 

ious forms of hypertension.’ Attempts have been made 

to implicate this system in the genesis of pre- 
; 


* ecampsia-eclampsia,but they have vielded conflicting 
results. The use of blocking agents to resolve this point 


has been delayed because of the prokibitive cost of per- 
forming satisfactory toxicity stud&es in pregnant ani- 
mals with SQ 20,881 and the potentially dangerous 
partial agonist effect of P-113. In the present study we 
have sought to circumvent these difficulties by con- 
fining our observations to patients with pre-eclamp- 
sia—eclampsia who continue to be hypertensive im- 
mediately after delivery. 


Methods 


The subjects of this study were five patients who 
were admitted to the City of Memphis Hospitals in the 
third trimester of pregnancy complicated by hyperten- 
sion (supine diastolic blood pressure greater than 100 
mm. Hg on three separate determinations), pro- 
teinuria (greater than 1+ on dipstick determination), 
and edema. Four of the patients were primigravidas 
whose resting blood pressures had been noted to be 


below 120/80 before and during the first two trimesters . 


of pregnancy. Another patient was studied during a 
third pregnancy and had a history of one prior hyper- 
tensive pregnancy, although her untreated blood 
pressure was less than 130/90 between pregnancies. 

The patients’ clinical features are summarized in 
Table I. All patients were admitted to the hospital and 
treated according to a standard protocol. 

Intravenous hydration with lactated Ringer’s solu- 
tion was administered to the first four patients. The 
fifth patient received 5 per cent dextrose and water to 
assess the effect of prior sodium intake on the response 
to converting-enzyme blockade (Table IJ). A Foley 
catheter was inserted to allow urinary output monitor- 
ing. Magnesium sulfate (MgSO,) was administered as 
follows: 4 Gm of MgSO; intravenously over 20 min- 
utes; followed by 10 Gm. given at a rate of 1 to 2 Gm. 
per hour. Dosage was regulated according to urinary 
output, level of hypertension, and activity of deep ten- 
don reflexes. Hydralazine was given parenterally to 
control severe hypertension. Oxytocin augmentation 
was used when monitoring patterns and/or lack of 
progress in labor indicated its use. Analgesia during 
labor consisted of meperidine, 25 to 50 mg. intrave- 
nously, every 2 to 3 hours. _ 

The preferred route of delivery was vaginal, but the 
choice depended upon the state of the cervix and sev- 
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erity of the maternal syndrome. Pudendal anesthesia 
with 1'per cent lidocaine was used for delivery. 
Phenobarbital was admiristered, 120 mg. intrave- 
nously and 120 mg. intramuscularly, immediately 
postpartum, followed by 120 mg. intramuscularly 2 
hours later, 4 hours later, and then every 6 hours for 
24 to 48 hours post partum. All patients gave birth to 
live infants, two by vaginal delivery and three by cesar- 
ean section. 

Patients were selected for the study whose diastolic 
blood pressure remained greater than 95 mm. Hg on 
multiple: determinations after delivery. The protocol 
was approved by the Patient Participation Committee. 
All patients gave informed consent. Patient manager 
ment during the study is outlined in Table II. 

The patients were placed at bed rest in a quiet room. 
Blood was drawn for measurement of complete blood 
cell count and routine clinical chemistry determination 
and a routine urinalysis was performed. The above 
measurements were repeated 24 hours after comple- 
tion of the study. 

Blood was drawn into iced EDTA tubes and plasma 
was immediately separated by centrifugation at 25? C. 
for measurement of plasma renin activity (PRA) and 
angiotensin II (AII) concentration. This measurement 
was repeated 30 minutes after the first dose of SQ 
20,881 and again 3€ minutes after the maximum dose. 
SQ 20,881 was supplied by E. R. Squibb & Sons, Inc. 

PRA was measured by a modification of the radio- 
immunoassay method of Sealey and Laragh,’ with in- 
cubation for 3 hours at pH 5.7 with malonate buffer. 
AII was measured by a double-antibody radioim- 
munoassay system sensitive to a level of 10 pg. per mil- 
liliter with a coefficient of variation of 6.8 per cent at 20 
pg. per milliliter.? 

Blood pressure was measured at 2 minute intervals 
with an Arteriosonde (Roche) automatic blood pres- 
sure monitor. 

After blood pressure and pulse had been stable for a 
period of 30 minutes, the angiotensin-converting en- 
zyme inhibitor SQ 20,881 was infused ‘intravenously 
over a period of 2 rninutes in a dose of 0.25 mg. per 
kilogram. If blood pressure did not fall, the compound 
was readministered at hourly intervals at dose levels of 
0.5, 1.0, and 2.0 mg. per kilogram. If a blood pressure 
response was not seen during this period, the patient 
received furosemide, 40 mg. intravenously, and the 
blood pressure was followed for 60 minutes. If the dias- 
tolic blood pressure still remained above 100 mm. Hg, 
SQ 20,881 was readministered at hourly intervals at 
doses of 0.25, 0.5, 1.0, and 2.0 mg. per kilogram. (After 
the first two patients had been studied, the dose levels 
were changed to 0.3, 1.0, and 3.0 mg. per kilogram, in 
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Fig: 1. Patient F. J. Effect of angiotensin-converting enzyme blockade on arterial blood pressure 4 
hours after delivery. Vertical lines denote intravenous dose levels of SQ 20,881 and furosemide and 
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time of adrhinistration. Note lack of response until SQ 20,881 is administered after diuresis. Resting 
blood pressures without treatment on the day following the study are shown on the right-hand side 


of the figure. ` 
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Fig. 2. Patient D. M. Absence of blood pressure-lowering effect of angiotensin-converting enzyme — * 


' blockade before and after diuresis. 


order io shorten the time requirec for the patient to 
complete the protocol.) The fifth patient, who did not 
receive intravenous saline, was not given a diuretic. 

: The average time from admission until delivery was 
11 hours; the average time from delivery until the first 


* . dose of SQ 20,881 was given was 6 hours (Table II). 


Noninvasive hemodynamic studies, to measure the 


effect of converting enzyme blockade on cardiac out- 


put and peripheral vascular resistance, were per- 
formed on the third, fourth, and fifth patients in the 
study by means of echocardiography. 

A Smith-Kline Ekoline 20A ultrasound recording 
system with a Honeywell 1856 strip chart recorder was 
used to record left ventricular (LV) dimensions. The 
diastolic dimension was measured vertically from the 
LV edge of the interventricular septum to the edge of 
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Table I. Characteristics of subjects studied 





F. J. l 1 
D. M. i9 63 B l 1 =- 
R.M.T. 27. "50 B 3 3 m 
B. B. 16 — 67 W l l = 
I. J. 29 60 Ww 1 1 = 





Age Wi. | Past 
(yr) | (Kg) | Race | Gravida ! Para | history 
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Hyper- | Protein- 
tension uria Edema | Seizures | Delivery 


Week of Gestation 
F 39 39 39 40 40 
+ 31 31 21 -— 33 
+ 39 39 39 -— 39 
+ 33 37 33 -— 37 
+ 26 34 30 0 34 


*Pre-eclampsia during second pregnancy; blood pressure 140/90 mm. Hg at 6 week postpartum follow-up visit. 
t Hydrochlorothiazide, 50 mg. twice daily, and phenobarbital, 30 mg. daily. 


ł Hydralazine, 10 mg. four times a day. 
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Fig. 3. Patient R. M. T., showing 24 per cent fall in diastolic blood pressure after diuresis and 
administration of SQ 20,881 at a dose of 1.0 mg. per kilogram. 


the posterior LV endocardium coinciding with the 
onset of the QRS. The end-systolic dimension was ob- 
tained at the point of maximal systolic excursion of the 
septum and posterior LV endocardium. 

— These measurements were used to derive the end- 
diastolic volume and end-systolic volume according to a 
regression formula devised by Meyer, Stockert, and 
Kaplan,* based on comparison of echo LV dimensions 


and dimensions obtained from biplane left ventric- < 


ulography: 
LVV = —19.1 + 14.6 LVID + 0.62 (LVID).? 


Stroke volume (SV) was calculated as the difference 
between LV volume at end diastole and at end systole; 
cardiac output (CO) as the product of SV and heart 
rate (HR) and cardiac index (CI) as the dividend of CO 
and body surface area (in square meters). Peripheral 


A 


vascular resistance (PVE) was calculated from the 
Frank formula: : 


PVR (dyne > sec. - cm.) = 


mean arterial pressure (mm. Hg) x 1,330 
CO (ml./sec.) 


Mean arterial blood pressure was calculated from the formula: 


, % X pulse pressure + diastolic pressure 


and was measured simultaneously with the echocar- 
diogram determination of stroke volume. 
In separate studies of three normal young male vol- 


unteers, we have found the coefficient of variation for 
echocardiographic measurement of stroke volume to 


be +10 percent on the 10 paired determinations. 


Hemodynamic measurements were made imme- * 
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Medications Hypertension 
Mode of before after 
delevery . admission . discharge 





Vag-nal None No 
Cesarean T No 
Vaginal — None No 
Cesarean None i No 
Cesarean i No 


diately before the first dose of SQ 20,881 and 30 min- 
utes after.the maximum dose, before diuresis. 


Results 


Effect on blood pressure. SQ 20,881, in doses up to 
3 mg. per kilogram, did not affect blood pressure prior 
to diuresis in any subject studied. (Figs. 1 to 5). After 
diuresis, Patients 1, 3, and 4 displayed a fall in blood 


pressure after SQ 20,881 was increased to a dose of 1 


mg. per kilegram. The average decline in mean arterial 
pressure was about 24 per cent at maximum and per- 
sisted for 2 to 3 hours in two subjects (Figs. 1 and 3) and 
for 30 minutes in Patient 4 (Fig. 4). The hypotensive 
response did not appear to be related to the magnitude 
of pretreatment blood pressure, volume of diuresis, 
volume of intravenous fluid, or quantity of sodium re- 
ceivec before or during the study, mode of delivery, 
parity, family history of hypertension (Table I), or 
length of time bezween delivery and administration of 
the blocking compound (Table II). 

Other hemodynamic effects. After converting-en- 
zyme blockade, a 6 per cent fall in stroke volume and in 
cardiac output was observed; heart rate did not change. 
This was accompanied by a calculated 15 per cent rise 
in peripheral vascular resistance. The changes in stroke 


volume did not exceed those observed in paired studies, 


of normal subjects and were rot believed to be 
significant (Table IIT). 

Effect on the renin-angiotensin system. PRA and 
AII levels were measured before converting enzyme 
blockade and 30 minutes after 0.25 to 0.3 mg. per 
kilogram of SQ 20,881 was given to each patient. Mea- 
surements were repeated after a maximum dose of 2.0 
to 3.0 mg. per kilogram had been given before diuresis 
in three patients and after diuresis in two patients. 
Subjects 1, 2, 3, and 5 showed essentially no change 
in PRA; Patient 4 showed a twofold rise in PRA 
(Table IV). 

Plasma AII concentration fell fourfold after 0.25 mg. 
per kilogram was given to the first patient. The next 
three patients displayed a moderate rise in AII concen- 
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tration 30 minutes after receiving SQ 20,881 in a low 
dose of 0.25 to 0.3 mg. per kilogram, and fell after a 
higher. dose of 2.0 to 3.0 mg. per kilogram was given“ 
AII fell only 9 per cent after doses of 0.3 and 3.0 mg. 
per kilogram were®given to the fifth patient (Table IV). 

Clinical course. Nene of the patients experienced 
any symptoms while receiving S€ 20,881. Neither the f 
electrocardiographic, hematologic, nor clinical chemi- 
cal studies performed suggested an adverse effect. Pa- 
tients 1, 2, 3, and 5 temained hypertensive at the time 
of hospital discharge, but the blood pressure of all four 
patients subsequently fell to levels beneath 120/80 
without medication. Patient 4 became normotensive by 
the day after delivery. 


Comment 


The etiology of pre-eclampsia has not been estab- 
lished. Because the renin-angiotensin system is in- 
volved in the control of arterial blood pressure and has 
been implicated in the genesis of renovascular and 
malignant essential hypertension, a number of studies 
have sought evidence that renin-angiotensin is involved 
in the pathogenesis of pre-eclampsia.? One of the most 
suggestive findings has been the increased sensitivity to 
AII infusion found in women with pre-eclampsia com- 
pared to those with uncomplicated pregnancies. This 
observation is better described as a failure to develop 
the normal loss of sensitivity to infused AII which is 
characteristic of a normal pregnancy. 

Studies of plasma levels of the various components of 
the renin-angiotensin system have employed different 
methods and experimental conditions, and continue to 
yield conflicting results. It is now generally agreed that 
plasma renin, renin substrate, AI concentrations, and 
PRA are all increased during normal pregnancy. Uri- 
nary aldosterone secretion rates are elevated during 
uncomplicated pregnancies. 

Most investigators have found PRA to be either de- 
creased or unchanged in pre-eclampsia compared to, 
normal pregnancies.” However, Cession,’ Masbashi 
and his co-workers,’ and more recently Symonds, Pip- 
kin, and Craven® have found elevated levels of PRA in 
patients with pre-eclampsia. In most studies, consider- 
able overlap of values from normotensive and hyper- 
tensive pregnant women was noted. 

Weir and his co-workers’? have found that plasma 
All levels are decreased in patients with pre-eclampsia 
compared to levels found in normal pregnancies; 
Symonds and associates? found elevated levels in pa- 
tients admitted with a diagnosis of hypertensive preg- 
nancy. 

While studies of the renin-angiotensin system in 
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Table II. Patient management before and during study 
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Time, Medications received before study Estimated 

admission blood 

" Pt MgSO, | barbital dine maine HCl | tocin ezine (ml) 
F, J. F + + — — + 4,665 500 
D. M. 10.5 g + $ F E $ 4,525 1,000 
R. M. T. 9.0 + 0 + + + + = 4,515 500 
B.B. . 19.3 + F + + + E 6,050 1,000 
Lg . 4.0 + + + m * = 2,225 1,000 








Table III. Hemodynamic effects of converting enzyme blockade in patients with postpartum hypertension 


Patient R. M. T. 


Patient B. B. Patient I. J. 


Blood pressure (mm. Hg) 168/99 171/87 134/90 154/105 144/98 148/100 
Mean blood pressure (mm. Hg) 122 110 104 121 113 116 
Heart rate 82 8i 112 114 85 86 
Cardiac output (L./min.) 8.2 7.9 5.1 4.9 6.1 5.4 
Cardiac index (L./min. im) 5.0 4.9 3.1 3.0 8.7 3.3 
Left ventricular diastolic volume (ml.) 188 186 77 80 138 138 
Left ventricular systolic volume (mL) 88 88 31 37 66 75 
Stroke volume (ml.) 100 98 46 43 71 63 
Peripheral vascular resistance 1,011 1,106 1,627 1,963 


(dyne * sec. * cm.~*) 


1,493 1,709 


* Table IV. Effect of converting enzyme blockade on plasma renin activity and angiotensin l concentration 






SQ: 20,881 
2.0-3.0 mg./Kg. 


0.25-0.3 T Kg .0-3.0 mg./Kg. | 
PRA* AII t | Furosemide 40 mg. IV 
Pi. (ng. ml. hr.) (pg. ini.) P PRA PRA All 
FJ. 3.9 510 3.1 117 5 t t t 
D. M. 2.2 117 2.0. 336 rA t 2.5 126 
R. M. T. 1.4 117 1.0 129 117 i i 
B. B. 2d 86 4.8 182 2: 60 2.4 31 
I. J. 2.5 58 1.8 53 1.7 52 n: E. 


* Plasma renin activity. 
+ Angiotensin II. 
+ Not done. 


hypertensive pregnancies have yielded conflicting re- 
sults, studies of fluid compartments and salt and water 
balance have been more consistent. In normal preg- 
nancy, salt and water are retained and plasma volume 
is expanded to a degree necessary to meet the needs of 
the growing fetus and the hyperkinetic material circu- 
lation. Although it is generally agreed that pre- 
eclampsia is characterized by excess salt and water re- 
tention, recent studies have shown that such patients 
have a reduced intravascular volume!! and a low cen- 
tral venous pressure. 

. The development of the compounds. SQ 20,881, 
which blocks converting enzyme activity, and saralasin, 


which blocks AII receptor sites, has enabled inves- 
tigators to establish the role of AI in sustaining blood 
pressure elevation in patients with renovascular hyper- 
tension, malignant hypertension, and high renin es- 
sential hypertension. A lack of response prior to effec- 
tive diuresis has established the importance of sodium 
and volume factors in sustaining blood pressure ele- 
vation in conditions such as low renin essential hyper- 
tension. 
Ideally, an investigation which attempts to determine * 
the role of circulating AII levels in sustaining blood . 
pressure elevation in pre-eclampsia would study pa- 
tients before delivery, at a time when their condition 
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Net fluid ceived during 
balance study 
at start 
(ml.) tocin | barbital 


+ 1,900 
+1,270 + + 800 
+1,415 — 4 420 
4645 ~ + 425 
—255 + + 175 
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Net fluid 
balance at Net fluid 
maximum dose balance after 
SQ 20, 881 diuresis 


(1nl.) 























4-3,335 12,385 
104 41,930 +390 
56 +1,685 —265 
13 +70 —1,080 
0 ~580 Not 
done 
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was stable, and they were in a known state of sodium 
balance and facters such as posture, time of day, and 
prior drug therapy were controlled. The expense of 
synthesizing sufficient quantities of SQ 20,881 to allow 
the performance of adequate toxicity studies in preg- 
nant animals, the lack of a suitable animal model for 


the study of pre-eclampsia, and the unstable nature of 


the disorder in human subjects all work to make'an 
ideal study impossible with presently available com- 
pounds. To avoid exposing a fetus to the possible toxic 
effects of an experimental compound, we have limited 
our study to those patients with clinical evidence of 
pre-eclampsia wko remained hypertensive in the im- 
medizte postpartum period. For the: purposes of this 
study we must assume that the factors sustaining blood 
pressure elevation immediately after delivery are the 
same as those acting immediately before delivery. 

because clinica: indications for renal biopsy were not 
present in any of our patients, we did not expose them 
to the risk of this procedure in order to obtain a his- 
tologic diagnosis. However, all patients met the gen- 
erally accepted criteria of having developed a blood 
pressure over 140/90, edema, and proteinuria in the 
latter part of a first pregnancy in four cases and after a 
prior hypertensive pregnancy in a fifth. Blood pressure 
subsequently returned to normal in all patients. 

In the present study, SQ 20,881 was given in doses as 
much as six times higher than the dose of 0.5 mg. per 
kilogram, which has been shown to block the pressor 


. effect of angiotensin I in man for periods greater than. 


3 hours.” Although converting enzyme blockade even- 
tually resulted in varying decreases of plasma AII levels 
in four of the five patients, only patients F. J. and B. B. 
showed a substantial change from control levels before 
diuresis and the decrease was not associated with a fall 
in blood pressure. None of the patients experienced a 
fall in blood pressure until diuretics were given. This 
-suggests that their blood pressure elevation was not ATI 


* | dependent at the time of study and further suggests 


that tae hypertension of pre-eclampsia is not sustained 
by AII, at least not in the postpartum period. Hemo- 


' dynamic studies, showing no change in peripheral vas- 


cular resistance despite a fall in plasma AJI concentra- 
tion, further support this conclusion. 

The pretreatment AII concentrations found in our 
postpartum patients were higher than third-trimester 
values reported by some investigators? '° but similar to 
levels observed by Catt, Baukal, and AshburnP in the 
third trimester of uncomplicated pregnancies. PRA 
was within the range observed in our laboratory in 
normal, supine, nonpregnant subjects on a 130 mEq. of. 
sodium diet. The lack of an antihypertensive response 
before diuresis is in agreement with the observation of 
Case and associates," who found little change in blood 
pressure or PRA when SQ 20,881 was given to patients 


with relatively low PRA, and is consistent with the view 


that pre-eclampsia is a low renin form of hypertension. 
The observation that PRA did not rise substantially 
after converting enzyme blockade, even in the patient 
who was sodium restricted, might be related to the dis- 
ease process, reflecting suppression due to prior 
sodium rétention during the development of pre- 
eclampsia. Similar results were found when PRA was 
measured in samples from patient D. M. in a second 
laboratory. In recent separate experiments, we have 
found PRA to respond appropriately to posture and to 
sodium restriction in normal subjects, thus it is unlikely 
that laboratory error explains the observation. 

Gavras and associates? have recently reported that ` 
even patients with low-renin— presumably “volume- 
dependent”—essential hypertension wil have a 


. hypotensive response to AII receptor blockade if first 


subjected to sufficient. diuresis. Indeed, normal indi- 


viduals subjected to salt depletion, upright posture, 


and converting enzyme blockade have been reported to 
show a fall in blood pressure.'* We believe that these 
observations explain the fact that not all of our patients 
responded to converting enzyme blockade after receiv- 


ing a fixed dose of furosemide; they may not have been -. 


diuresed suffidently. Although we know how much 
sodium and water the patients received in the hours 
around delivery, and although all four patients dis- 


e. 









-" played. 4 diuresis of approximately equal magnitude, Z 


we do not know how great was the relative degree. e 
salt and water retention during each subject's, gesta- 


‘tional period. The fact that three of the subjects did" 


respond after sufficient diuresis.is a point against an 


_unidentified pressor substance causing blood Pen 


elevation in pre-eclampsia. > A B 


‘We conclude that the blood préssuré levatan which: 
persists in the immediate postpartum period of certain > 


patients with pre-eclampsia or eclampsia i is not AIT deé--. 


; pendent andi is probably rélated to total body salt. and 
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‘water. retention, despite the observation that intravas- 
cular volume i is relatively constricted. Our observations 
are. consistent with the concept that pre-eclampsia is:a 
"low-renin form of hypertension. : 
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Uterine and cardiovascular effects of aminophylline 


JEFFREY LIPSHITZ, M.B., Cu.B., M.R.C.O.G., F.A.C.O.G.^ 


Cape Town, South Africa e 
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Aminophylline (250 mg., over five minutes) was infused intravenously to 10 patients with 
oxytocin-induced contractions. The uterine activity decreased to 87 per cent because of the 
effect on contraction intensity; tontraction frequency was unaffected. The maximum 

maternal pulse rate increased to 33 beats per minute. Blood pressure was unaffected. The 
fetal heart rate and beat-to-beat variability increased. An increased dosage of aminophylline 
produced unacceptably high maternal tachycardia. Comparing the results to those produced 

by the B-sympathomimetic drugs in the same experimental model, it is concluded that 
aminophylline exhibits poor uterine selectivity with an unfavorable cardiovascular/tocolytic ratio. 


(AM. J. OBSTET. GYNECOL. 131: 716, 1978.) 


AÀMINOPHYLLINE,a methylxanthine derivative, blocks 
the action of phosphodiesterase and thereby causes an 
accumulation of cyclic adenosine monophosphate 
(AMBP). It has been shown to reduce uterine motility 
in nonpregnant women! and to delay premature labor 
by 24 hours in 80 per cent of patients studied? 

Therefore, to evaluate the effectiveness of aminoph- 
yline in women in labor and to compare it to the 
B-sympathomimetic drugs, it was studied in the same 
experimental model previously used by us to study 
these drugs.?^$ 


Material and methods 


Five primiparous and five multiparous patients, hav- 
ing elective inductions of labor, gave informed consent 
to the study. 

The experimental model was the same as that previ- 
ously described for the study of the B-sympathomri- 
metic drugs. Briefly, the intrauterine pressure was re- 
corded via a transabdominal intra-amniotic cannula. 
The uterine activity was calculated by measuring the 
area under the intrauterine pressure curve. The inten- 
sity was taken as the amplitude of the contractions 
above the resting base-line tone. The frequency of the 
contractions was expressed as the number of contrac- 
tions during each 15 minute period. The maternal 
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heart rate was recorded on the same cardiotocograph 
with the use of electrocardicgram leads. The maternal 
blood pressure was measured and recorded every two 
minutes on an automatic ultrasonic blood pressure re- 
corder. 

_ The patients were kept in the partial left lateral posi- 
tion and sedated with 100 mg. of meperidine and 25 
mg. of promazine by intramuscular injection. Àn intra- 
venous oxytocin infusion was administered by an infu- 
sion pump, the dose being increased to and then kept 
constant at a level that produced adequate uterine con- 
tractions. Aminophylline, 250 mg., was then infused 
over a five-minute period, at which time the mem- 
branes were intact and the cervix less than 3 cm. di- 
lated. When the observations were complete, the mem- 
branes were ruptured and labor allowed to progress. 

The uterine activity and cardiovascular parameters 
during the 15 minutes before aminophylline was in- 
fused were compared to those of two 15 minute © 


. periods immediately following the infusion. The statis- 


tical test used was the paired t test. 


Results 


Uterine effects (Table I). Base-line uterine tonus was 
not decreased. Uterine activity was significantly (p « 
0.01) reduced to 87 per cent of the initial value during 
the first 15 minute period following drug administra- 
tion. ; 

The intensity of the contractions was decreased to 80 
per cent of the initial value (p « 0.01). 

The frequency of the contractions was not signi- 
hcantly affected although a trend to increase was seen. — 
Cardiovascular effects (Table II, Fig. 1). The ma- 
ternal pulse rate increased by a maximum of 33 beats 


0002-9378/78/07 131-07 16$00.30/0 © 1978 The C. V. Mosby Co. 


ve f 


Volume 131 
Number 7 


Uterine and cardiovascular effects of aminophylline 7:7 
t 


200 
189 


o 
180 FETAL HEART - 
180 uw 180 
s i al We | | 
Aen P eh E ; 120 : 
oo 
o : i 


160 
MATERNAL PULSE 


140 


We M s id 


5 minutes 


AMINOPHYLLINE 50mg/min 


160 
6 
140 . 
e . 
120 . 
100 : 
Bo 
= 


INTRA UTERINE PRESSURE B 





MINUTES ( 5 min. intervals ) 


Fig. 1. The effect of 250 mg. of aminophylline on intrauterine pressure, maternal pulse rate, and 


fetal heart. 


per minute (p « 0.001). Blood pressure changes were 
not significant. The fetal heart increased in rate (five to 
30 beats per minute) and beat-to-beat variability in all 
Cases. 

There was a significant correlation between the time’ 
taken for the pulse to return to the original level and 
the time for the uterine activity to return to the original 
valve (Fig. 2). 


The subsequent labor pattern was normal in all pa- — 


tients and no ill effects of the drugs were seen in any of 
the neonates. 


Comment 


Aminophylline, administered intravenously at a rate 
of 50 mg. per minute for five minutes, had a slight 
effect in reducing the uterine activity of patients hav- 
ing oxytocin-induced contractions. This effect was sig- 
nificant during the 15 minute period following the in- 
fusion of the drug, and, although the uterine activity 
was similar for the second 15 minute period (Table I), 
it was not statistically significant because of the fact that 
in four of the patients uterine activity had increased to 
above the initial value. Aminophylline affects the 
uterine activity through its action on the intensity of 
the contractions. It has no effect on the frequency of 
the contractions; indeed, a trend toward a rebound 
phenomenon appears to be present. 

. The B-sympathomimetic drugs, when administered 


+ .- < a * 
as an intravenous infusion‘ or orally in tablet form, 


reduced oxytocin-induced uterine activity to less than 
30 per cent of the initial value for similar maternal 
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Time for Maternal Pulse Rate to Return to Initial Value 


to 20 30 40 50 60 TO 
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Fig. 2. Correlation between the times for the maternal pulse 
rate and uterine activity to return to the initial value. 


pulse rate effects. Aerosol administration of a B-sym- 
pathomimetic drug reduced uterine activity to 47 per 
cent with only minimal maternal cardiovascular ef- 
fects. 

To investigate whether a large dose of aminophyll:ne 
would produce a better tocolytic effect, it was infused 
for 10 minutes in one patient. The maternal tachycar- ` 
dia of over 160 beats per minute that occurred at this 
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Fig. 3. The effect of 500 mg. of aminophylline on intrauterine pressure and the maternal pulse rate. 


Table I. Uterine effects of aminophylline 











Base-line uterine tonus (mm. Hg) 12.80 x 1.87 
Uterine activity (sq. cm.) 2.11 + 0.18 ^ 
Intensity of contractions (mm. Hg) 41.90 + 5.82 
Frequency of contractions 4.90 + 0.88 


S.D. = Standard deviation. , 
3 * p < 0.01. 


Table II. Cardiovascular effects of aminophylline 


Before aminophylline | After aminophylline 
(Mean + S.D.) (Mean + S.D.) ` 


Pulse 78.90 + 13.91 












111.30 + 21.19* 
Blood pressure 
(mm. Hg): 2 
Systolic 119.20 + 7.61 124.30 x 11.87 
Diastolic 73.00 + 10.68 74.70 + 9.19 
Pulse pressure 1.05 + 0.17 Li5+ 0.18 
(sq. cm.) ' 


* Maximum pulse rate: p « 0.001. 


Before 
aminophylline 
(Mean + S.D.) 


After aminophylline 





First 15 min. period Second 15 min. period 


(Mean + S.D.) (Mean + S.D.) 
12.50 + 2.17 12.80 + 2.10 
'1.82 + 0.27% 1.83 + 0.40 
33.90 + 6.33* 34.70 + 7.38* 

4.95 x 1.07 


5.25 + 1.44 


dosage was unacceptable for the moderate and short- 
lived tocolytic effect (see Fig. 3). 

- Therefore, it is concluded that aminophylline, com- 
pared to the -sympathomimetic drugs, has. poor 
uterine selectivity and that the unfavorable cardio- 
vascular/tocolytic ratio produced precludes its use in 
modern obstetric practice. 


I thank Elspeth Lipshitz for her help with this 
trial and also the labor ward staff at Groote Schuur 
Hospital. 
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Amniotic fluid phosphatidylglycerol in 


diabetic pregnancies 


M. DOUGLAS CUNNINGHAM, M.D. 
NIRMALA S. DESAI, -M.B.B.S. 

SUE A. THOMPSON, B.Sc. 

J. MICHAEL GREENE, B.Sc. 
Lexington, Kentucky 


Despite L/S ratios indicating fetal lung maturity, respiratory distress continues to occur more 
frequently in infants of diabetic mothers. Amniotic fluid pulmonary phospholipids were 
studied in an attempt to understand the occurrence of false-positive L/S ratios in preterm 
diabetic pregnancies. Qualitative chromatographic assays of surfactant phosphatides 
revealed reduced or absent phosphatidylglycerol in diabetic amniotic fluid specimens 
between 34 and 37 weeks' gestation. Mean phosphatidyiglycerol in 15 nondiabetic and 29 
diabetic specimens was 16 and 4 per cent of total extracted pulmonary phospholipids 

(P « 0.001). Non-insulin-dependent diabetic pregnancies had lowest mean per cent 
phosphetidylglycerol. Respiratory distress occurred in six infants of diabetic mothers 
delivered preterm with L/S ratios of 2:1 or greater; phosphatidylglycerol was absent in five. 
The inclusion of phosphatidylglycerol in amniotic fluid phospholipid assessment may be an 
adjunctive index for fetal lung maturation in diabetic pregnancies. (AM. J. OBSTET. 


GYNECOL. 131: 719, 1978.) 


SINCE 1971, the amniotic fluid lecithin to sphingo- 
myelin (L/S) ratio has greatly enhanced antenatal pre- 
diction of fetal lung maturity in nearly all pregnancies. 
However, notable exceptions have been pregnancies 
cornplicated by diabetes mellitus. Reports persist that 
respiratory distress continues tc occur in up to 28 per 
cent of infants of diabetic mothers delivered preterm 
despite L/S ratios indicating adequate lung matura- 
tion.^? The long-known susceptibility of infants of di- 
abetic mothers to respiratory distress syndrome was 
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confirmed by Robert and associates,? and the need for 
improved antenatal assessment of fetal lung matura- 
tion in diabetic pregnancies would seem apparent. 
The L/S ratio is a semiquantitative determination of 
the surfactant available to establish alveolar stability at 
the time of birth, and is deemed sufficient when the 
ratio exceeds 2. Currently, surfactant appears to be a 
complex of several phospholipids and one or more 
proteins. Surfactant activity is imparted mainly by the 
predominant nonacidic phospholipid—dipalmitoyl- 
phosphatidylcholine (lecithin). A second phospholipid 
with considerable surface-active properties has been 
identified as phosphatidylglycerol. Unlike lecithin it is 
an acidic phospholipid and represents 10 per cent of 
the total phospholipids lining the alveoli.! Ha]lman and 
co-workers? have reported that phosphatid ylglycero! 
appears in amniotic fluid as term approaches, and they 
suggested that along with phosphatidylinositol it may 
be a supplemental index for fetal lung maturation. 
This report focuses on the two major surface-active 
pulmonary phospholipids, lecithin and phosphatidyl- 
glycerol, and the presence or absence of the latter in. 
preterm amniotic fluid studies. In order to extend our 
antenatal assessment of fetal lung maturation in di- 
abetic pregnancies, we identified phosphatidylglycerol 
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Fig. 1. Thin-layer chromatographic separation of pulmonary 


phospholipids following microcolumn separation. Nonacidic 


phosphatides are: Sphingomyelin (SPH), dipalmitoylphos- 
phatidylcholine (PC), N,N-phosphatidyldimethylethanol- 
amine (PDME), and phosphatidylthanolamine (PE). Acidic 
phosphatides are: Phosphatidylinositol (PI), phosphatidyl- 
serine (PS), arid phosphatidylglycerol (PG). l 


and determined its per cent composition of total pul- 


monary phospholipid in amniotic fluid. We found that . 


it was present along with lecithin and sphingomyelin in 
nondiabetic pregnancies from 32 weeks’ gestation on- 
ward with few exceptions. However, it was not a regu- 
lar component of the pulmonary phospholipids ex- 
tracted from amniotic fluid of preterm diabetic preg- 
nancies, especially between 34 to 37 weeks when the 
L/S ratio begins to indicate lung maturity. 


Patients and methods 


Amniotic fluid was obtained by transabdominal am- 
niocentesis from 27 diabetic patients and 17 high-risk 


nondiabetic patients for maternal and/or fetal indica- 


tions. Eleven specimens were obtained prior to 33 
weeks’ gestation; two nondiabetic and nine diabetic. 
During the period of greatest amniotic fluid phos- 
pholipid change, 34 to 37 weeks, 44 specimens were 


` collected—15 nondiabetic and 29 diabetic. From 38 
weeks onward, 27 specimens were obtained— 13 non- 
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Fig. 2. Mean L/S ratios plotted per weeks’ gestation. Ratios of 
pregnancies complicatec by diabetes mellitus. (Dm) become 
2:1 slightly later than nondiabetic pregnancies (ND) with iis 
increase toward term. 


Table I. Amniotic fluid phosphatidylglycerol as per 
cent of total pulmonary phosoholipids in 
comparison to gestation and infant outcome 


. (mean + S.E.M.) 





Gestation 






Nondiabetic 23.9 16.0 11.1 
+1.0 +2.6 +31 

i A (15) (13) 
Diabetic 8.8 4.0 11.6 
3:8. 0.9 +3.1 

(0. (9) (29) (14) 

P< "m, A 0.01 0.001 N.S 


*Sample size. 


diabetic and 14 diabetic. Nondiabetic pregnancies in- 
cluded 10 normal pregnancies undergoing repeat ce- 
sarean section for cephalopelvic disproportion, four 
with pre-elampsia, and three with Rh isoimmunization. 
Multiple amniocenteses of any given pregnancy did not 
occur often enough to consider the data serially. Di- 
abetic patients were classified according to White's re- 
vised classification.? 

The length of gestation for all infants was established 
according to the Dubowitz gestational age assessment 
score. When available, the date of the last menstrual 
period and ultrasonic evaluation for fetal biparietal di- 
ameter were compared with the Dubowitz assessment. 
If discrepancies occurred thé parameter judged most 
reliable was used. Respiratory status of the infants was 
determined by physical examination, clinical course, 
arterial blood gases, and chest roentgenograms. 

The pulmonary phospholipid extraction and L/S 
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Fig. 3. Amniotic-Huid (AF) phosphatidylglycerol (PG) deter- 


minations plottec per total pulmonary phospholipids. Ab- 
sence of PG is most frequent during the transitional period of 
34 to 37 weeks’ gestation of diabetic (DM) pregnancies. 


ratio determinations were carried out according to the 
method of Gluck, Kulovich, and Borer. To further 
study the individual phosphatides, extracts were sub- 
jected to N,N-diethylaminoethylcellulose microcolumn 
chrematographv, as described by Rouser and associ- 
ates," and modified according to the method of Gluck, 
Kulovich, and Brody." With this method the pulmo- 
nary phospholipids were divided into acidic and non- 
acidic subgroups. Further separation and identification 
was carried out by one-dimensional thin-layer chroma- 
tography with 5 per cent ammonium sulfate impreg- 
nated silica gel H. These chromatographic techniques 
revealed seven phosphatides known to exist in surfac- 
tant. Lecithin, sphingomyelin, phosphatidylethanol- 
amine, and N,N - phosphatidyldimethylethanolamine 
comoosed the nonacidic group: phosphatidylserine, 
phosphatidylinositol, and phosphatidylglycerol were 
identified in the acidic group (Fig. 1). Reagent stan- 
dards for sphingomyelin, lecithin, and phosphatidyl- 
glycerol were used to confirm the separation. In this 
system phosphatidylglycerol migrated with an Ry of 
0.79. The thin-layer spots were scanned with a reflec- 
tance densitometer and calculating integrator (Kontes, 
Vineland, New Jersey). Total phospholipid counts for 
each specimen were recorded, as well as counts for in- 


, dividual fractions, Each phosphatide was recorded as a 


per cent of the total. 
"Statistical comparisons were made by ranking the 
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Fig. 4. Thin-layer chromatography of positive L/S ratios in 
nondiabetic (ND) and diabetic (DM) amniotic fluid specimens. 
Both specimens were of 36 weeks' gestation with L/S ratios of 
2.7:1. Absence of phosphatidylglycerol in a diabetic preg- 
nancy is illustrated in the right-hand column. 


% PG/ Total AF PPL 





«33 34-37 385 


Weeks' Gestation 


Fig. 5. Per cent of phosphatidylglycerol (PG) per total amniot- 
ic fluid (AF) pulmonary phospholipids (PPL) plotted by dia- 
betic classification, Class A diabetic specimens had lowest val- 
ues over all. Class C and D specimens suggest a decrease in 
phosphatidylglycerol during the transitional period of 34 to 
37 weeks’ gestation. 


data according to the Mann-Whitney test for ordinal 
data of two randomly sampled populations.” 


Results 


‘Fetal lung maturity, as reflected by the mean L/S 
ratio per week of gestation, was comparable in both 
groups (Fig. 2). Beyond week 35 the lines of L/S ratio 


+ 
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Table II. Clinical information of infants of diabetic mothers with respiratory distress 





1 A 37 9/10 2.8 x Mod. (1 da.) + 
2 A . 37 2/8 2.6 — Tran. = 
3 C 36 5/6 2.7 — Mod. (5 da.) +- 
. 4 C ° 35 5/8 2.6 — Tran. -— 
5 EDD 36. 5/5 2.8 = Mod. (3 da.) + 
6 D 34 5/7 2.3 10.5 Tran. -— 





development diverged, but both groups achieved à 
mean ratio of 2:1 before week 36. The nondiabetic 
ratios continued to increase somewhat toward term; 
whereas the diabetic ratios remained at a mature level. 
The apparent difference of means, however, was not 
statistically significant. Five diabetic specimens were ob- 
tained during week 34 and only one yielded a positive 
result. During weeks 35 and 36 of gestation, 25 speci- 
mens from both groups were assayed; 52 per cent had 
L/S ratios of 2:1 or greater. Sixteen specimens repre- 
senting both groups were taken during week 37, of 
which 82 per cent were positive. From these observa- 
tions a transitional period for lung biochemical mat- 


uration was delineated for our population of patients - 


beginning with week 34 of gestation and continuing 
through week 36. | 

Of seven pulmonary phospholipids isolated only 
phosphatidylglycerol revealed significant variations. It 
was absent from 44 percent of all diabetic specimens 
studied (Fig. 3). More specifically, it was absent from 59 
per cent of specimens taken during the transitional 
period. The remaining phosphatides, including phos- 
phatidylinositol, were regularly present in all speci- 
mens and showed no significant gestational variations. 
Diabetic pregnancies exhibited lower mean percent- 
ages of phosphatdylglycerol in the early and transi- 
tional periods, but at term the nondiabetic and diabetic 
means were comparable. Only one of 30 nondiabetic 
specimens lacked phosphatüdylglycerol (an Rh-isoim- 
munized pregnancy). The chromatographic absence of 
phosphatidylglycerol from amniotic fluid of a diabetic 
pregnancy at 36 weeks’ gestation is illustrated in Fig. 4. 

Trends in the distribution of absence and presence 
of phosphatidylglycerol by White's classification of 
diabetes are demonstrated in Fig. 5. The lowest mean 
per cent phosphatidylglycerol was observed in Class A 
diabetic pregnancies prior to 34 weeks' gestation. Class 
D pregnancies maintained a higher per cent phospha- 
tidylglycerol throughout, with only a slight decline seen 
during the transitional period. Class B and C preg- 


. ancies had intermediate mean percentages, but were 


well below those of nondiabetic early and transitional 
periods. 
Table I presents phosphatidylglycerol percentages 


in nondiabetic and diabetic specimens. Mean per 
cent phosphatidylglycerol for nondiabetic specimens 
showed a progressive diminution of phosphatidylglyc- 
ero] from early to late in the third trimester. Diabetic 
specimens taken at or before 37 weeks' gestation had 
one third to one fourth less available phosphatidylglyc- 
erol. When compared to similar measurements in 
nondiabetic specimens these means were significantly 
decreased for both preterm periods (early P « 0.01 
and transitional P « 0.001). 

Six diabetic pregnancies resulted in neonatal respi- 
ratory distress requiring admission to the intensive care 
unit and supplemental oxygen therapy (Table II). Five 
infants had no detectable amniotic fluid phospha- 
tidylglycerol prior to delivery and all were delivered at 


-or before 38 weeks’ gestation with positive L/S ratios. 


Three infants developed mild to moderate respiratory 
distress syndrome by roentgenographic and estab- 
lished clinical criteria.* Three infants were considered 
to have either respiratory distress syndrome type II'® 
or transient tachypnea of the newborn.!* Apgar scores 
were somewhat lower for infants with respiratory dis- 
tress, but did not correlate with the degree of respi- 
ratory difficulty seen; mean 1 and 5 minute scores were 
5 and 7. Mean scores for all other nondiabetic and 
diabetic cases were 7 and 9. Statistical comparisons of 
Apgar scores for the two groups of infants did not 
reveal significant differences. 


Comment 


Gluck and Kulovich" were the first to report that L/S 
ratios in Classes A, B, and C diabetic pregnancies var- 
ied from those of normal pregnancies. They observed a 
delay in L/S ratio maturation until 36 weeks’ gestation 
or later. Soon thereafter, Whitheld, Sproule, and 
Brudenell? made note of the regular terminal rise of 
the L/S ratio in nondiabetic pregnancies and its pecu- 
liar failure to do so in diabetic pregnancies. They 
further pointed out the occurrence of neonatal respi- 
ratory distress in infants of diabetic mothers despite 
L/S ratios greater than 2:1. In our series of diabetic 
pregnancies the L/S ratios exceeded 2: 1 by 36 weeks of 
fetal development, irrespective of maternal classifica- 
tions. Maturation of the L/S ratio appeared somewhat 


* 
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delayed in the diabetic pregnancy and did not continue 
to increase as term approached. Lofstrand Fex, and 
Holmberg” demonstrated a similar delayed and diver- 
gent L/S ratio development for nondiabetic and di- 
abetic pregnancies. Gabbe and co-workers, using a 
modified chromatographic technique," disputed the 
notion that the L/S ratio has an increased incidence of 
false-positive results in diabetes. In their series a 3 per 
cent incidence of respiratory distress syndrome oc- 
curred with L/S ratios greater than 2: 1 in both diabetic 
and nondiabetic high-risk patients. The debate has 
been continued, however, by the work of Dahlenburg 
and associates.* They used a similar chromatographic 
modification and experienced a 27 per cent false- 
positive rate in Class A, B, and C diabetic pregnancies. 
It remains that the current widespread clinical applica- 
tion of the L/S ratio by the Gluck method does not 
always obviate the potential false-positive result. As re- 
cently pointed cut by Gluck, Kulovich, and Hallman,” 
greater accuracy of prediction is required during the 
transitional period of lung development. This is espe- 
cially true for diabetic pregnancies, as elective inter- 
vention is oftentimes required during this period. 
The first report that phosphatidylglycerol detection 
may clarify this clinical dilemma came from Hallman 
Feldman, and Gluck,” who found an absence of phos- 
phatidylglycerol in tracheal-and gastric aspirates of 
infants with the respiratory distress syndrome. By 
studying the pulmonary phospholipid profiles of sick 
neonates they abserved the appearance of phospha- 
tidylglycerol during recovery. They concluded that in 
the presence of moderate respiratory distress, despite 
adequate elaboration of lecithin, phosphatidylglycerol 
was the principal phosphatide deficiency. l 
Phosphatidylglycerol possesses surface-active prop- 
erties and is a regularly occurring component in the 
lipoprotein matrix of pulmonary surfactants.” Its exact 
role in surfactant is not clearly understood, but certain 
properties are known. Its presence in all mammalian 
lung tissue and surfactant extracts suggests that it plays 
a role in maintaining alveolar stability. It is scarcely 
seen in other body tissues except as a precursor to car- 
diolipin, a more frequently occurring compound. Sur- 


face tension studies indicate that whole lung surfactant - 


compressibility (the ratio of the fractional decrease 
in surface area and the corresponding decrease in sur- 
face tension) is enhanced by the presence of phos- 
phatidylglycerol.* Glucose incorporation studies have 
shown phosphatidylglycerol to be an active metabolite 
in isolated profused rat lung, and suggest that it 
stabilizes the surfactant lipoprotein complex either in 
its lamellar storage phase or after secretion into the 
alveoli,” 
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Phosphatidylglycerol was present in the amniotic 
fluid pulmonary phospholipid complex at the outset 
of increased lecithin production in our patients. This 
was followed by a gradual decline in relative amounts 
of phosphatidylelycerol toward 38 weeks’ gestation. 
These findings are in contrast to those of Hallman and 
associates,? who reported little dr no phosphatidyl- 
glycerol until after the L/S ratio had reached 2:1. 
Thereafter they observed a progressive increase of 
phosphatidylglycefol until term. They used two-di- 
mensional thin-layer chromatography to establish per 
cent composition for individual phosphatides. Our 
two-stage column and one-dimensional thin-layer 
chromatographic procedures make comparisons of the 
two studies difficult. Recent observations in our labora- 
tory, using the same specimen to directly compare the 
DEAE column separation and identification to that of 
the two-dimensional thin-layer chromatography, sug- 
gest greater sensitivity of the former for detecting 
phosphatidylglycerol.$ The small number of early 
specimens in this report also makes it difficult to estab- 
lish conclusively the appearance of phosphatidylglyc- 
erol before 34 weeks’ gestation. The fact remains, how- 
ever, that both studies indicate that the presence of 
phosphatidylglycerol after 35 weeks’ gestation is in as- 
sociation with advancing lung development. The ab- 
sence of phosphatidylglycerol following 35 weeks’ ges- 
tation should merit caution in the interpretation of an 
otherwise mature L/S ratio. | 

In this study only one nondiabetic pregnancy had no 
detectable phosphatidylglycerol. The pregnancy was 
Rh isoimmunized and the infant was delivered at 38 
weeks’ gestation, 2 weeks after amniocentesis, and 
without respiratory distress. Interestingly, this condi- 
tion has also been associated with delayed L/S ratio 
maturation.’ 76 

Term levels of phosphatidylglycerol for both non- 
diabetic and diabetic patients were 11 per cent of the 
total amniotic-fluid pulmonary phospholipids. This 
correlates with a previous report indicating that mature 
surfactant contains approximately 10 per cent phos- 
phatidylglycerol." The equilibration at term would also 
correlate with the clinical observation that higher L/S 
ratios (2.5: 1 or greater) are not usually associated with 
respiratory distress in diabetic pregnancies. 

The condition of infants at birth remains an impor- 
tant factor in the increased incidence of the respiratory 
distress syndrome, irrespective of mature L/S ratios. 
Surfactant release and continued production is known 
to be impaired in the presence of immaturity, hypoxia, 
and acidosis.” Skjaeraasen and Lindback? found a 
statistically significant increased incidence of asphyxia 


in 61 infants of diabetic mothers with the respiratory 
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distress syndrome. More recently, Cruz and co-work- 
ers? reported an increased risk for any neonatal respi- 
rátory distress in infants of insulin-dependent mothers 
if the Apgar score at 1 or 5 minutes was 6 or less. 
Though the infants were not markedly asphyxiated, 
Apgar scores were somewhat lower for our infants with 
respiratory distress.” Déspite current antenatal predic- 
tive techniques, a multifactorial tendency for respi- 
ratory distress probably exists for pregnancies compli- 
cated by diabetes mellitus. Othe? complications of 
infants of diabeuc mothers (e.g., hypoglycemia, poly- 
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cythemia, hypocalcemia), may collectively increase the 
predilection for respiratory distress, especially if a sur- 


factant deficient in phosphatidylglycerol is being pro- 


duced. Extending our observations of lung biochemical 
maturation beyond the lecithin and sphingomyelin re- 
lationship to include this surface-active phospholipid 
may prove useful. 


We are indebted to Dr. John L. Duhring and his 
obstetric staff for encouragement and support and to 
Dr. John W. Greene, Jr., for critical review of the 
manuscript. 
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Although anti-Rh-immune globulin is highly effective in preventing hemolytic diseases of 
the newborh, there are some failures. The causes for these failures often are unkhown and 
it has baen postulated that some of them are caused by the transfer of maternal 
Rh-positive red cells into the Rh-negative infant at thé time of birth. A study of 107 
Rh-negative newborn infants born of Rh-positive mothers has demonstrated that 
maternal-fetal Hemorrhage is rare (approximately 2 per cent) and that Rh antibody 
procuced during the first six months in Rh-negative babies is similarly rare. Routine 
administration of anti-Rh gamma globulin to Rh-negative neonates is not indicated. 


(AM.'J. OBSTET. GYNECOL. 131: 725, 1978.) 


COMPLETE PREVENTION OF Rh hemolytic disease 
will require the protection of Rh-negative women from 
all opportunities for sensitization by Rh-positive red 
cells. Many studies have demonstrated that in most 
cases, a mother is exposed to the serisitizing dose of red 
cells at the time of delivery of her Rh-positive infant 
and that Rh-immune globulin administered at that 
time will effectively prevent sensitization.! It also has 
been reported that disruption of preghancy (e.g., 
abortion, ectopic pregnancy, amniocentesis) ‘represents 
a substantial danger of sensitization and, therefore, 
warrants the protection afforded by Rh-immune globu- 
lin administered at the time of each incident.” 

There remains a small number of cases in which the 
mother develops Rh antibodies during her first preg- 
nancy and, in rare cases, the first baby suffers from 
symptoms of hemolytic disease." > Administration of 
Rh-immune globulin after delivery is ineffective in 
these cases. The question is whether this antibody has 
resulted from sensitization during an early stage of this 
(first) pregnancy or whether this was a resporise to 
some earlier stimulus.” ê Several recent studies have 
suggested that an Rh-negative woman may receive her 
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primary stimulus as the result of transfer of Rh-positive 
red. cells from her mother at the time of her own 
birth." 

This study herein reported examines the incidence 
of maternal-to-fetal hemorrhage and the development 
of anti-Rh, (D) in Rh-negative infants born of Rh-" 
positive mothers. 


Methods and materials 


Rh-negative infants were selected for participation in 
this study by screening the cord bloods of infants born 
of Rh-positive mothers. The ABO types of the mother 
and the baby also were determined. The parents of 108 
infants consented to allow their neonates to participate 
in the studies. Table I is a summary of patients in the 
study. Blood specimens were taken from the umbilical 
cord and from the baby by heel puncture on the second 
to fifth days of life (average, third day). Additional 
specimens were obtained by heel puncture at approxi- 
mately 1 month, 3 months, and 6 months of age. Fresh 
infant blood was examined for maternal cells. Serum 
was frozen for future testing. ` 

Blood from the cord, the neonate, and one-month 
specimens was examined for maternal red blood cells 
using a fluorescent antibody technique modified after 
Cohen, Zuelzer, and Evans": 


“0.1 ml of 10% suspension of infant's red cells was 
washed three tinies with freshly prepared and filtered 
saline leaving a dry button after the last wash. After - 
adding 0.1 ml of high titer Anti-Rho (D), cells and 
serum were thoroughly mixed then incubated at 37° C 
for 30 minutes followed by three saline washes with 
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Table I. Summary of patients in study 


. Total screened 2247 
' Total eligible ` 215 
| Volunteered for study 108 
ABO incompatible, mother to baby e 21 
ABO incompatible, baby to mother 22 

« Cords tested for maternal cells * 105 
Cords tested far afitibBdy 104 
Neonates tested for cells and antibody 107 
Infants completing 1 mo. follow-up 96 
Infants completing 3 mo. follow-up 92 
Infants completing 6 mo. follow-up 89 





maximum removal of saline after last wash. 0.1 ml. of a 
1:6 dilution of fluorescent anti-human globulin’ serum 
{Hyland broad spectrum anti-human globulin coupled 
with fluorescein isothiocyanate (FITC)] was added with 
thorough mixing and incubated at 37° C for 30 minutes 
in the dark. After three more saline washes, cell sus- 
pensions were examined without delay using a dark- 
field microscope and an FITC filter. Wet preparations 
were scanned for approximately 3 minutes. For those 
specimens which appeared positive or questionable, 
another wet preparation was examined, Only those re- 
peatedly positive were considered positive. 


. Controls, consisting of one negative (all Rh-negative 
cells) and three positive, in concentrations of 1:100, 


*1:1,000, and 1:5,000 of Rh-positive cells to Rh- 


negative cells, were examined with each batch of 


. unknown specimens. Controls and unknowns were 


washed separately to avoid the possibility of contami- 
nation. | 

The antibody detection method employed was the 
Technicon* automated procedure No. N57 using 


. bromelin and polyvinylpyrrolidone.? This is a screen- 


ing procedure in that the test cell is positive for many 
commonly occurring antigens. Only two test cells were 

used for screening for the entire study. For the first 50 
cases, a group 0 red. cell genotype R'r was employed, 
and for the remainder of the study, an RR, cell was 
used. Frozen sera from the first 30 cases were retrieved 
and retested against this R?R* cell when there was 
sufficient serum remaining. 

The Technicon automated technique was selected 
because of its sensitivity. It was difficuli or impossible to 
confirm positive results by less-sensitive methods in 


' routine use. 


Results. 
Rh-positive cells were detected in the cord blood of 


. 11 Rh-negative infants in this study. In only two of 


these 11 infants were Rh-positive cells also detected in 


' *Technicon Corp., Tarrytown, New York. 
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Table II. Summary of antbody test results 





Mother 






Antibody Antibody 
Sex | Type detected Type detected 
166 F . A Cord/3-days A Yes/rouleaux? 

1607 M A 6 mo. only A No 
1844 E ^ A 3 and 6 mo. A Yes: 
2156 F O  L3,and6ómo. A |. Yes 
2163 F O  O6and 7 mo. O ' Yes 
2208 F O  6and7 mo. O Yes 
2232 M O  3and6 mo. O Yes 


the circulating Blood obtained by heel puncture at 3 


days of age. In these three-day specimens, the propor- — 
tion of these positive cells to the infant’s negative cells - 


was estimated to be less than 1:5,000. One was a male 
infant, group A; mother, group 0. The other was a 
female infant, group A; mother, group A. Both were 
first babies. Neither mother had any unusual problems 
during pregnancy or delivery and neither infant sub- 
sequently developed detectable antibody. None of the 
other nine infants in whom Rh-positive cells were 
detected in the cord specimen developed detectable 
antibody. 

.In three: additional cases, all of Be cells from the 
cord, tlie néonate, and the one-month specimens ap- 
peared positive but this was found to be the result of 
contamination of the high-titer anti-Rh, (D) testing 
serum with anti-rh'(C). These three infants were rh'(C) 
positive, most probable genotype r'r(dCe/dce). 

Of the 89 infants who completed the six-month test 
series, antibodies were detected in the sera of seven 
infants. When antibody was detected, another speci- 
men was obtained as soon as possible and a'specimen 
also was obtained from the mother. 

In one infant, the antibody appeared in one speci- 
men only and was not detectable either in subsequent 
specimens or in the mother. In the other six cases, anti- 
body was detected in one or more specimens from the 
baby and. also in the mother. In these six cases, the 
mothers' antibodies were stronger than their babies' 
antibodies. and reacted more strongly against Rh- 
negative (RR) cells than against the Rh-positive (R?R?) 
screening cell. Findings are summarized in Table II. 


Comment 


Although Rh-positive cells were detected in 11 of the 
105 cord specimens tested, we believe that only two of 
these, which had Rh-positive cells in the third- -day 
specimen obtained from the heel, offer positive evi- 
dence of maternal-fetal hemorrhage. We believe that in 
most cases, Rh-positive cells found in the cord blood 
represent contamination during collection. Therefore, 


- 
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we conclude that maternal-feta! hemorrhage is a rare 
phenomenon znd that the amount of maternal blood 
transferred to the fetus is minimal. This result—two in 
105 (1.9 per cent—is in agreement with the 1.8 per 
cent incidemce of maternal-fetal transfusion réported 
by Cohen and Zuelzer.* Other studies reporting 
higher incidences of miaternal-fetal hemorrhage 
probably are in error and have resulted from technical 
difficulties, such as contamination of the cord with 
maternal blood. | 

Antibodies produced by the newborn infant are simi- 
larly rare. After excluding the six cases in which anti- 
body was detected in the maternal serum as well as the 
babv's serum, only one baby who developed an anti- 
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*, 


body remains. The antibody was detected in the six- 
month specimen and reacted with the R?R? cell, but 
could not be confirmed as anti-Rh,(D) because of lim- 
ited quantity of the serum. No antibody was detected 
two weeks lateg and there was no antibody in the 
mother's serum. In thése cases in which antibody was 


' detected in the mother's as well ae the baby's sera wé 


believe that this represents passive transfer of antibody 
from mother to baby and do not regard these observa- 
tions as evidence of antibody produced by the neonate. 
Studies reflecting a higher incidence of antibody pro- 
duction by the newborn infant may be in error for this 
reason. 
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Gonadotropin receptors of human corpus luteum 
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during menstrual cycle and pregnancy 
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Specific high-affinity low-capacity binding of human chorionic gonadotropin (hCG) and 
lutropin (hLH) was demonstrated in the plasma membrane fractions of human corpora 
lutea. The number of binding sites for both hormones increased from early to late luteal 
phase, whereas regressing corpus luteum from proliferative phase did not bind either 
hormone. On the basis of apparent dissociation constants the affinity of the receptor for 
hLH is highest during early luteal phase and decreases toward the end of the cycle, which 
may reflect an increasing insensitivity of the corpus luteum to circulatirig hLH. By contrast, 
the affinity of the receptor for hCG is highest in the midluteal phase. There are 
gonadotropin binding sites in the human corpus luteum also during pregnancy, but they are 
saturated by endogenous hCG. Evidence for this was obtained by elution of hCG with ' 
0.15M sodium chloride at pH 2.3 from washed plasma membrane fractions of luteal tissue 
from six to 16 week's gestation. After acid treatment and heutralization these preparations 
showed specific binding for '5l-labeled hCG, but not for "I-labeled hLH. Our results 
demonstrate a shift in the balance of affinity of the’ gonadotropin receptor from hLH to hCG 
during the course of luteal phase, and during pregnancy the binding sites appear to be 
available for hCG only. (AM. J. OBSTET. GYNECOL. 131: 728, 1978.) 


CoRPUS LUTEUMis the main progesterone-producing 
unit in the menstrual cycle. Unless pregnancy ensues 
the human corpus luteum regresses within 10 to 12 
days of ovulation. Administration of human chorionic 
gonadotropin (hCG) prolongs the life span of corpus 
luteum to a certain extent, but not beyond nine days,! 
and studies on luteal cells in vitro suggest that the age 
of the corpus luteum is an important factor governing 
luteal cell responsiveness to gonadotropins.? 
Specific gonadotropin receptors have been identified 
in the human corpus luteum.3~* Both hCG and lutro- 
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pin (hLH) are interchangeably bound, arid the number 
of binding sites varies with the phase of the cycle. How- 
ever, attempts at demonstrating human luteal gonado- 
tropin receptors during pregriancy have been unsuc- 
cessful, and in a recent report Rao and colleagues? 
coriclude that these corpora lutea either contain very 
few gonadotropih receptors or lack them altogether. 

In the present study we estimated. the number of 
gonadotropin binding sites in the human corpora lutea 
at various phases of the cycle and determined their 
binding characteristics. We also will describe for the 
first time an hCG receptor in the human corpus luteum 
of pun 


Materials ánd methods 


Corpora lutea were obtained from patients undergo- 
ing abdominal surgery for various medical reasons in- 
cluding uterine myomas, endometriosis, and benign 
ovarian tumors. The corpora lutea of pregnancy were 
obtained from two women for whom legal abortion was 
carried out through laparotomy and from two other 
women who had ectopic pregnancies. The endometrial 
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histology and/or patients menstrual history were used 
to determine the day of the cycle. Immediately after 
enucleation from the ovary the corpora lutea were 
placed in liquid nitrogen and stored at —70° C. Whole 
corpora lutea from 14 patients were available for the 
binding studies of the corpus luteum of menstrual cy- 
cle, which was divided into four phases: (1) early pro- 
liferative (four cases), (2) early luteal, days 14 to 16 
(three cases), (3) midluteal, days 19 to 21 (four cases), 
and (4) late luteal, days 24 to 27 (three cases). The 
weights of all the corpora lutea were greater than 
1.4 grams except for postmenstrual corpora, which 
weighed about half of that (Table I). 

For the preparation of plasma membrane fraction 
the tissue was weighed and homogenized in 0.01M 
Tris-HCl buffer, pH 7.4 (Tris-buffer), by use of a 
Ten-Broeck glass-glass homogenizer,* to yield a final 
concentration of 1 gram of tissue in 10 ml. of buffer. 
The cellular debris was spun down by low-speed cen- 
trifugation at 700 g for 15 minutes and the supernatant 
was centrifuged at 20,000 g for 30 minutes in a Sorvall 
refrigerated centrifuge.t The procedure was repeated 
once more, and the final pellet was hemogenized in 
Tris-buffer containing 0.1 per cent bovine serum al- 
bumin (Tris-BSA buffer) in proportions correspond- 
ing to 1 gram of original tissue in 5 ml. of buffer. Pro- 
tein was measured by using BSA as the standard.’ 

The radioiodinations of hLH and hCG were done 
using carrier-free !'I-sodiumt by a modification of the 
chloramine-T method.* ? To 5 ig of hCG or hLH and 
0.5 mCi of !?I-sodium in 50 pl of Tris-buffer were 
added 10 wg of chloramine-T in 50 ul of phosphate 
buffer, pH 7.6, and the reactan:s were mixed at room 
temperature for 30 seconds. Then, 0.5 ml. of phos- 
phate-buffered saline (PBS) was added, and the mix- 
ture was transferred on a dry CF-11 cellulose column$ 
containing 4 ml. of cellulose in a disposable 10 ml. 
syringe. The column was washed with 200 ml. of PBS 
from which the excess of radioactive iodine had been 
removed. Labeled gonadotropin was eluted with 10 ml. 
of 5 per cent BSA in Tris-buffer. The eluate was col- 
lected in 2 ml. fractions, and those exhibiting the best 
binding to human corpus luteum cell membranes were 
selected for use. The specific activity of labeled hor- 
mones was usually 40 to 50 aCi per microgram. The 
biologic activity of hCG iodinated by this method has 
been shown to be retained in full? 

. Gonadotropin binding assav. Usually 50 wl of 


*Coming Glass Works, Corning, New York. 
^ ivan Sorvall, Inc., Norwalk, Connecticut. 
t£:MS 30, Amersham, England. 
. SWhatman, W. & R. Balston, Ltd., England. 


Gonadotropin receptors of corpus luteum 729 


* 


homogenized 20,000 g pellet were incubated overnight 
with varying quantities (200 to 2,000 pg., or 10! to 10° 
c.p.m.) of labeled hormone in a final volume of 150 yl 
of Tris-BSA buffer. The reaction was stopped by ad- 
ding 3 ml. of cold Tris-BSA buffer. The tubes were 
centrifuged at 3,500 r.p.m. and +4° C. for 20 minutes, 
and the supernatant was removed with suction. The 
pellet was washed with 3 ml. of Tris-BSA buffer and, 
after centrifugation, counted for radioactivity. Our 
preliminary expeziments showed that the binding of 
labeled hCG and hLH was proportional to the amount 
of membrane fraction up to 0.3 mg. of protein. Usually 
less than 0.15 mg. of protein (50 wl) was used in the 
receptor binding assays. Specific binding of labeled 
hormones was linear with time up to four hours at 
+22° C. and up to 30 minutes at +37° C. Because vari- 
ation between triplicate assays was smaller at +22° C. all 
assays were subsequently carried out at room tempera- 


. ture using four hours' incubation. Nonspecific binding 


usually was less than 1 per cent of the total radioactiv- 
ity. Testing of pieces from the same corpus luteum 
after varying storage times at —70° C. revealed that 
luteal tissue retained its gonadotropin-binding capacity 
for at least four months, and it still showed consider- 
able binding after 12 months’ storage. This enabled us 
to study representative specimens from all 14 corpora 
lutea in a single assay using freshly labeled hCG and 
hLH as ligands. 

Specific binding was calculated as a difference be- 
tween total radioactivity of the pellet and radioactivity 
of the pellet obtained in the presence of a thousandfold 
excess (1 ug) of unlabeled hCG or hLH. In the deter- 
mination of the number of binding sites and dissocia- 
tion constants, the molecular weights of 46,000 daltons 
for hCG and 30,000 daltons for hLH were used. Seven 


subsaturating concentrations from 200 to 2,000 pg. per ` 
' 50 wl of radioactive hCG or hLH were used in triplicate 


for each luteal preparation in order to estimate the 
apparent dissociation constants. This enabled us to 
study whether differences in binding were due to dif- 
ferences in receptor affinity or in the number of avail- 
able receptor sites. The Scatchard’? plot was used for 
analyzing these data. 

Elution of endogenous hCG from luteal cell mem- 
brane preparations of pregnant women and the sub- 
sequent demonstration of an hCG receptor in the 
human corpora lutea of pregnancy. Luteal tissue from 
four pregnant women was homogenized and processed 
as described above. In our preliminary experiments no 
specific binding of '5I-Jabeled hCG or hLH to the 


membrane fraction of any corpus luteum of pregnancy ° 


could be demonstrated. Since the ligand was bound to 
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Concentration of 125 I-hLH or 125 I-hCG (M x10-9) 


Fig. 1. Specific binding as a function of concentrations of I-labeled hLH and hCG. Corpus luteum 


of patient I. T.-K. at day 26 of cycle. 
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Fig. 2. Scatchard plot for specific "NE of ]-labeled hLH and hCG. Corpus luteum of patient I. 


T.-K. at day 26 of cycle. 


similar preparations from corpora lutea of menstrual 
cycle, it was evident that either there was a complete 
saturation of gonadotropin receptors by endogenous 
hCG during pregnancy or there were no receptors at 
all. First, we made attempts at dissociating the hypo- 
thetical receptor-hormone complexes by incubation of 
our preparations with 4M urea or 0.033M citrate buff- 
, er, pH 2.5, which is known to effectively dissociate 
antibody-antigen complexes.!! These experiments re- 
sulted in significant elution of cold hCG from the 


washed pellet, but no binding into these preparations 
of I-labeled hCG or hLH was observed. In successful 
experiments the washed pellet derived from 1 gram of 
fresh tissue was homogenized with 2.5 ml. of cold 
0.15M NaCl, pH 2.3, and gently stirred overnight at 
+4° C." ‘After centrifugation the supernatant was 
dialyzed overnight against distilled water and then 


lyophilized. The "lyophilisate" was dissolved in 0.5 ml. i 


of PBS and assayed for hCG by radioimmunoassay as 
described elsewhere.” !* The pellet was washed with 
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Fig. 3. Binding of I-labeled hCG to the plasma membrane fraction of corpus luteum on day 26 
(patient I. T.-K.) in the presence of unlabeled polypeptide hormones. 


Table I. Specific binding data of plasma membrane fractions of different human corpora lutea of menstrual cycle 


Patient cycle 


A. Ó. 4 600 
S. P. 6 450 
M. T. 7 700 
M. L. 7 550 
A. N. 14 1,750 
T.-M. A 15 1,700 
R. H. 16 1,550 
A. S. 19 1,400 
R. S. 20 1,600 
A. T. 2] 1,950 
LL. 21 1,800 
E. L. 24 9,050 
LT.-K. 26 1,400 
S. V. 27 1,800 


Tris-BSA buffer and centrifuged at 20,000 g. The final 


‘pellet was rehomogenized with 5 ml. of Tris-BSA buff- 


er and used for gonadotropin binding studies as de- 
scribed above. 


Results 


Gonadotropin binding characteristics. All corpora 
lutea from luteal phase bound both radioactive hCG 
and hLH. An example of the binding of ligands to 
identical aliquots of the same plasma membrane as a 
function of ligand concentration is shown in Fig. 1. The 
binding was linear at low ligand concentrations and 


, reacked a plateau at concentrations above 0.8 mole per 


liter x 1079? of either hormone. The Scatchard plot 
analyses of the equilibrium data showed a straight line, 


Weight of corpus 
luteum (mg.) 





No. of binding sites (X107 moles/mg. protein) 


UST labeled hLH 257 labeled hCG 
0 0 
0 0 
0 0 
0 0 
0.52 0.58 
0.22 0.20 
' 0.12 0.14 
0.17 0.18 
1.2 1.4 
0.15 0.18 
0.44 0.52 
2.5 2.1 
3.1 7.4 
2.7 5.4 


and the reciprocal of the slope gave a Ka of 
2.9 X 107 '*M for hCG and 5.5 x 107'°M for hLH (Fig. 
2). On the basis of the "x" intercept of the line the 
estimated number of binding sites was 7.4 fmoles per 
milligram of protein for hCG and 3.1 fmoles pe mil- 
ligram of protein for hLH. 

Specificity of binding. Displacement studies showed 
that both ‘I-labeled hCG and hLH were specifically 
bound to the plasma membrane fraction of the human 
corpora lutea. One microgram of unlabeled hCG or 
hLH interchangeably displaced the binding of either 
ligand (Fig. 3), whereas no concentration ranging from 
1 to 8,000 ng. of human follicle-sümulating hormone, 
human prolactin, ovine prolactin, ovine growth hor- 
mone, ovine thyroid-stimulating hormone, and alpha 
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Table II. Apparent dissociation constants for the | 

. binding of *J-labeled hLH and hCG to membrane 
fractions of different human corpora lutea of 
menstrual cycle 






2 
Ka (X107™M) 









Day of 
cycle 





* Patient 1251 labeled hLH UVSI labeled hCG 
A. N. 14 1.1 8.7 
T.-M. A. 15 0.72 5.1 
R. H. 16 0.42 . 9.2 
A. S. 19 1.0 4.1 
R. S. 20 0.9 0.77 
A. T. 21 2.4 0.91 
ILL 21 ].7 0.47 
E. L. 24 3.4 4.3 
I. T-K. 26 5.5 2.9 
S. V. 27 5.7 ia 


Table III. Elution of endogenous hCG from plasma 
membrane fractions of human corpora lutea of 
pregnancy and subsequent binding of 

"3I-labeled hCG 







hCG released | Bound '**J-labeled hCG 


by treatment 



















Wk. of | (pmoles/gram fmoleslgram 
Patient | pregnancy tissue) lissue 
I. Lt 6 65 .. 3.4 + 0.05 102.0 
ATT 8 35 2.3 + 0.30 78.2 
RE. 14 42 1.9 3: 0.07 62.7 
R.H. . 16 77 3.9 + 0.46 105.3 


*Mean of four determinations + standard error of the 
mean. 


} Ectopic pregnancy, 


and beta subunits of hCG caused any significant dis- 
placement. 

Variation in binding characteristics during 
menstrual cycle. No specific binding of hCG or hLH 
was found in any tissue preparation from early pro- 
liferative phase. The number of binding sites for both 
hormones increased toward the end of the luteal phase 
(Table I). The apparent dissociation constant for '*I- 
labeled hLH binding was lowest in early luteal phase 
and increased markedly in late luteal phase (Table IJ). 
By contrast, the apparent dissociation constant for '*I- 
labeled hCG binding was quite high in early luteal 
phase, decreased in midluteal phase, and rose again in 
late luteal phase. The affinity of the hCG receptor 
tended to increase in relation to that of the hLH recep- 
tor during the course of luteal phase. 

Elution of endogenous hCG from membrane frac- 
tions of corpora lutea of early pregnancy and the sub- 


sequent binding of !?5I-labeled hCG. Incubation with . 
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0.15M NaCl-HCl of washed plasma membrane frac- 
üons resulted in the dissociation. of receptor-hCG 
complexes. The amount of endogenous hCG eluted 
from 1 gram of native corpus luteum varied from 40 to 
80 pmoles (Table III). After neutralization, the pellet 
specifically bound '*I-labeled hCG, but not I-labeled 
hLH. However, no straight line was obtained in the 
Scatchard plot analyses, indicating that a relatively high 
proportion of low-affinity binding was taking place. As 
a rough estimate 50 ul of aad-treated pellet suspen- 
sion, containing 150 wl of protein, bound 20 pg. of 
5] ]abeled hCG, and the amount of labeled hormone 
bound to 1 gram of pregnancy corpus luteum varied 
from 6 to 10 fmoles. For comparison, 1 gram of corpus 
luteum from late luteal phase bound 130 fmoles of 
hCG under identical experimental conditions. 


Comment 


In agreement with previous studies? * we found a 
high-affinity low-capacity gonadotropin receptor in the 
human corpus luteum of menstrual cycle. Binding to 
the receptor is a saturable process dependent on time 
and temperature that takes place in the crude plasma 
membrane fraction of the corpus luteum. The receptor 
proved to be quite stable when appropriately stored: 
The binding characteristics were not changed sig- 
nificantly during four months’ storage at —70? C. This 
made it possible to compare the binding characteristics 
of representative specimens from different corpora 
lutea by employing the same batches of freshly labeled 
hormones. 

The binding of labeled hCG and hLH to the luteal 
receptor is highly specific, since no other pituitary 
hormone studied displaced the binding of !?I-labeled 


.hCG or hLH from the receptor. Excessive amounts of 


human prolactin interfere with progesterone secretion 
by the human granulosa cells in vitro, 5 and hyperpro- 
lactinemia is associated with a short luteal phase.'® Y 
While these observations may be explained by a pe- 
ripheral action of prolactin, our results exclude the 
possibility that prolactin would have any effect on the 
binding of hLH or hCG to the human corpus luteum. 
In keeping with previous observations? we also found 
that neither alpha nor beta subunits of hCG could sig- 
nificantly displace native hCG or hLH from the luteal 
receptor, reflecting the absence of biologic activity of 
these subunits. 

It appears that hLH and hCG share a common bind- 
ing site in the corpus luteum and the number of the 
binding sites seems to increase considerably toward the 
late luteal phase of an infertile cycle. Here, our results 
differ somewhat from those of Wardlaw and associates? * 
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and from those described by Cole and colleagues.* In 
these earlier studies, measurements of binding sites 
were done using crude ovarian homogenates, where 
the presence of proteolytic enzymes and intercellular 
structures may grossly affect the binding. The use of 
partially purified plasma membrane fractions of the 
tissue gives us less nonspecific binding and more accu- 
rate means in assessing the binding characteristics. 

On the basis oz 14 corpora lutea from various phases 
of the cycle it emerged that, while both hormones 
showed a similar pattern for the number of binding 
sites, the affinity for hLH was highest in early luteal 
phase, whereas :n the case of hCG the affinity of the 
receptor was highest during midiuteal phase. The 
combination of the relatively small number-of available 
hLH binding sites and their high affinity in early luteal 
phase may suggest that niany of the binding sites are 
occupied by endogenous hLH as a consequence of the 
preovulatory hLH surge. However, accurate mea- 
surements of the receptor saturation are not feasible by 
emp.oying currently available techniques. The decline 
in affinity, or the increase in Kg, of the hLH binding 
may reflect a decrease in the dependence of the corpus 
luteum on pituitary control. 

The affinity of hCG binding was quite low in early 
luteal phase, and the highest affinity was reached in 
midluteal phase. Recently, Stouffer and co-workers? 
presented data suggesting that in an infertile cycle of 
primates, luteolysis results not from decreasing go- 
nadctropin support but rather from the fact that luteal 
cellis become insensitive to hypophyseal luteotropic 
stimuli during the course of luteal life span. Our results 
support their contention, since with increasing age of 
thé corpus luteum infertile cycles were associated with 
a shift in the high receptor affinity from hLH toward 
hCG. 

In a fertile cycle the life span of corpus luteum is 
prolonged and its progesterone synthesis continues, 
prov:ding suppcrt to the maintenance of pregnancy. 
High levels of circulating hCG and the receptor sat- 
uration have been suggested as an explanation for the 
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failure to demonstrate specific hCG binding by the 
corpus luteum of pregnancy, but in a recent report Rao 
and colleagues® seriously doubt that such receptors 
exist at all. At first our observations were in agreement 
with theirs, as our, membrane preparations from preg- 
nancy corpora lutea did not bind labeled hCG or hLH 
even after attempts" at dissogating © the receptor- 
hormone complex. However, treatment of these prep- 
arations with saline at low pH caused release of en- 
dogenous hCG, ans subsequently specific binding of 
73]. 1abeled hCG, but not of !^I-labeled hLH, to these 
treated preparations was recovered. The calculated 
amount of bound ligand was only a small portion of 
that released by acid elution. This probably reflects 
damage to the binding. sites caused by relatively harsh 
treatment, 

Notwithstanding, we can safely conclude that there 
also are specific binding sites for hCG in the human 
corpora lutea of pregnancy, but they are saturated by 
endogenous hCG. It may be justified to speculate at this 
point on the biologic role of hCG in early pregnancy. It 
is likely that hCG by its action on the corpus luteum 
serves to stimulate progesterone synthesis before the 
luteoplacental shift occurs. In women this is considered 
to take place around seven weeks’ pregnancy" and it is 
possible that hCG receptors would be demonstrated 
more readily in.luteal specimens from very early preg- 
nancy. 


We thank the Ms. Anne Makela and Ms. Seija 
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mones lutropin (LER 960), follitropin (LER 1801-3), 
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thyrotropin (NIH-TSH-S8) were gifts from the Na- 
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and Human Development, National Institutes of 
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Prolongation of rat gestation time by unsaturated 


fatty acids 


RICHARD WALTMAN, M.D. 
VINCENT TRICOMI, M.D. 
ELSAYED H. SHABANAH, M.D. 
ROGELIO ARENAS, D:V.M. 
Brook m, New York | 


Arachidonic, linoleic, linolenic, and oleic acids, administered to Sprague-Dawley rats on 
Days 20 and 21 of gestation prolonged the gestation time; neither the duration of 
parturition, parturitional bleediag, nor the perinatal mortality rate was affected. Since : 
arachidonis acid is the obligatory precursor of prostaglandins E, and Faw, currently believed 
to be associated with the initiation of labor, and polyunsaturated fatty acids inhibit the 
cell-mediated immune response in vivo, the precise role of prostaglandins and their 
precursors in the initiation of parturition must be critically examined. (Am. J. OBSTET. 


GYNECOL. 131: 735, 1978.) 


THE MAINTENANCE of a genetically foreign concep- 
tus in the uterus until parturition represents a noncel- 


lular anatomic or functional immunologic separation . 


provided by the trophoblast.' Polyunsaturated fatty 
acids (PUFA) inhibit primary and secondary cell- 
mediated immune responses in vitro and prolong pri- 
mary and secondary allograft survival in vivo.” Prosta- 
glandins, widely distributed i in animal tissues, appear to 
play a role in the onset of parturition and have been 
successfully used to induce abortion and labor in 
human beings.* The conversion of lipid precursors to 
prostaglandins is a multistage, enzyme-catalyzed pro- 
cess which may be modified by various PUFA regard- 
less of their ability to form active hormone.‘ Linoleic 
acid 18:2(n-6), an indirect bisenoic prostaglandin pre- 
cursor, and oleicacid 18: 1(n-9), as well as linolenic acid 
18:3(n-3) nonprostaglandin precursors of the PG, and 
PG; series, inhibit prostaglandin biosynthesis in vitro? 
An excess of arachidonic acid 20: 4(n-6), the obligatory 
substrate for the diunsaturated prostaglandins, inhibits 


the enzymic formation of PGE, in bovine seminal vesi- - 


From the Department of Obstetrics and Gynecology, The 
Brooklyn-Cumberiand Medical Center. 


Received for publication N ovember 8, 1977. 
; Revised January 24, 1978. 


e Accepted February 7, 1978. 


Reprint requests: Dr. Richard Waltman, Department of 
Obstetrics and Gynecology, 121 DeKalb Ave., Brooklyn, 
New York 11201. 


0002-9378/78/07 13 1-0735$00.40/0 © 1978 The C. V. Mosby Co. 


cle microsomes.® Because labor may be the manifesta- 
tion of the rejection of the placental-fetal allograft 
(graft-versus-host), we treated pregnant rats with vari- 
ous PUFA: We report here the prolongation of gesta- 
tion in rats treated with arachidonic, linoleic, linolenic, 
and oleic acids during the last two days of gestation. 


Material and methods 


Sprague-Dawley rat gestation time has been accu- 
rately determined in our laboratory by limiting the ex- 
posure of the male to the female for.a period of six 
hours, 1600 to 2200, on the evening of proestrus.’ On 
Days 20 and 21 of gestation, pregnant rats were ga- 
vaged twice daily, at 0800 and 1400, with varying dos- 
áges of arachidonic, linoleic, linolenic, oleic, palmitic, 
and stearic acids and were observed for their effect on 
gestation time, duration of parturition, parturitional 
bleeding, and perinatal death. Fatty acids, 99 per cent 
pure, were purchased from Nuchek Prep (Elysian, 
Minn.) as esters or sodium salts in specially prepared 
100 and 200 mg. ampules. Solutions were freshly pre- 
pared prior to usage by dissolving the fatty acid in 95 
per cent ethanol, and appropriate dosages were diluted 
with distilled water (D.W.) to 1 ml. The control rats 
were gavaged on the same time schedule with 1 ml. of 
the 95 per cent ethanol-D.W. diluent. The fatty acid 
nomenclature is as follows: the first number indicates 


the number of carbon atoms of the fatty acid, the numi- 


ber after the colon signifies the number of double 
bonds, and the number in parenthesis specifies the 
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Table I. The effect of fatty acids on the EE of p in rats ' 








p value 


Length of gestation + S.E.M. (hr.) 





Control ethanol-D/W I ml. 524.97 + 1.08 
Palmitic acid 10 if 526.38 + 0.99 N.S.7 
Stearic acid 10° 13 525.15 + 1.00 N.S.t 
Oleic acid "ES 17. 522.18 + 1.40 N.S.t 
»- a 10 16 527.93 + 0.91 «0.01£ 
, 20 16 531.62 + 0.66 «0.001t - 
50 16 534.50 + 0.46 «0.0011 
Linoleic acid 5 20 522.55 + 1.04 N.S.1 
i : 40 16 529.75 + 1.25 ' «0.01£t 
- 20 . 20 532.70 + 0.92 «0.00141 
| 50 20 533.35 + 0.85 .* «0.0011 : 
Linolenic acid — 2 10 522.20 + 0.68 N.S.t. 
5 12 595.17 + 0.86 N.S.f 
10 20 . 528.60 + 0.96 «0.01£ 
20 20 531.00 + 0.94 «0.0011 
50 . 20 ` 534.40 + 0.61 «0.001€ 


* Fatty acids were administered orally at 0800 and 1400 on Days 20 and al, of gestation as ethyl esters. 


T N.S. = not significant. 
Significantly different from control rats ds test). 


Table IA. The effect of fatty acids on.the aiiis of gestanen in rats, 





Fatty acid 


Length of gestation + S.E.M. (hr.) 


Control ethanol-D/W lmh 524,27 + 1.03 l 

Palmitic acid , 5-40 13 526.38 + 0.99 N.S.F 
Stearic acid 10 13 525.15 + 1.00 N.S.1 
Arachidonic acid 2 Nat 14 523.14 + 0.38 N.S. 

5 Na 10 529.40 + 0.80 «0.0018 

5 Na S.C.] 10 529.90 + 0.62 «0.0018 

10 10 530.70 x: 0.87 «0.0018 

10 Na ll 531.27 + 1.10 <0.001§ 

20 10 531.70 + 0.54 «0.0018 

20Na ' 13 533.33 + 0.43 «0.0018 

20 Na-ADR{ 10 534.00 + 0.49 «0.0018 

50 15 534.20 + 0.40 «0.0018 

100 12 535.75 + 0.60 «0.0018 

200 14 ‘536.07 + 0.67 «0.0018 

200 S.C «1l . 537.64 + 0.61 «0.0018 


* Ethyl arachidonate was administered orally at 0800 and 1400 on Days 20 and 21 of gestation as were ethyl palmitate and 


stearate. 
TN.S. = not significant. 
Na = sodium arachidonate. 
§ Significantly different from control rats (t test). 
[S.C. = subcutaneous. 


{ADR = bilaterally adrenalectomized « on Day 18 of gestation. 


position of the first double bond from the terminal 
methyl group. All rats were individually housed, fed 
Purina Lab Chow, and were given free access to water. 
Observations were recorded hourly throughout the 24 
hour period beginning on Day 20 until all rats had 
littered. If any litter- was less than six, the dam was 
killed following expulsion ‘of the pups to ascertain the 


number of placental sites or dead fetuses retained in . 


utero. The duration of parturition was recorded as well 
as the quantity of blood.loss incident to parturition. 
The pups were observed and weighed for at least 72 
hours after. delivery, and then killed. The mother’s 


weight was recorded daily beginning on Day 18 of ges- 
tation until delivery and three days after delivery. 


Results 

Administration of arachidonic, oleic, linoleic, and 
linolenic acid in the dosages indicated in the dose re- 
sponse Tables I and IA prolonged significantly the 
length of gestation when compared with the control 
group, while stearic and palmitic acids had no effect at 
the dosage used. All control rats littered within one 


hour, with minimal parturitional bleeding. The peri- ' 


natal mortality rate (pups observed for 72 hours after 


A 
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birth) was less than 1 per cent. None of the PUFA- 
treated rats had prolonged parturition or increased 
parturitional bleeding or an increase in the perinatal 
morzality rate. The minimal effective fatty acid dosage 
for prolongation of length of gestation was 5 mg. per 
kilogram thruout for arachidonic and 10 mg. for oleic, 
linoleic, and linolenic acids, while 10 mg, of stearic or 
palmitic acid was ineffective. Oral or subcutaneous 
sodium arachidonate at 5 mg. per kilogram prolonged 
the :ength of gestation equieffectively. Rats bilaterally 
adrenalectomized on Day 18 of gestation, permitted 
physiologic saline drinking water, had the same pro- 
longed length of gestation as intact rats when each 
group was fed 20 mg. per kilogram of sodium 
arachidonate. Arachidonic acid, the obligatory sub- 
strate of the cyclic endoperoxide and hydroperoxide 
precursors of prostaglandins, prostacyclin (PGI,), and 
thromboxane A; (TXA5) (8), prolonged rather than 
shortened the period of gestation. 


Comment 


Amniotic fluid levels of PGF:g in early premature 
labor, 28 to 37 weeks gestation (cervical dilation less 
than 2 cm. and uterine contractions for one hour or 
less;, are not elevated initially but only after the prema- 
ture labor has been in progress for several hours, at 
which time they show a rising linear relationship be- 
tween the length of labor and the progressive cervical 
dilatation.’ Prostaglandins E; and Fz, might represent 
minor metabolites of the cyclic endoperoxides which 
are more easily measured rather than their short-lived 
more potent precursors. The presence of PGE, and 
PGE;, in body fluids and tissues under physiologic or 
pharmacologic stress may be a manifestation of the 
process rather than the initiator of parturition. 

The multimediated and multimodulated factors ini- 
tiating the onset of parturition are hormonal, nervous, 
biochemical, and immunoreproductive with the bio- 
chemical (prostaglandin) and immunologic concepts in 
the forefront.’ Several fatty acid substrates, regardless 
of their ability to form active hormone, compete for 
binding at the substrate site and inhibit the fatty acid 
dioxygenase that initiates the conversion of unsatu- 
rated fatty acids to prostaglandins in sheep vesicular 


glands. These acids include oleic and linolenic, non- . 


prcstaglandin precursors, as well as linoleic and eico- 
satrienoic 20: 3(n-6) acids, prostaglandin precursors. 
The suggestion by Kunze and Vogt," that phos- 
pholipase A; releases arachidonic acid from platelets 
‘wita resulting PGE;, formatior, was followed by ex- 
tension of the concept involving decidual cell prosta- 
glandin release after cleavage of membrane phos- 
pholipids by phospholipase A;.! Saturated and un- 
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saturated fatty acids, nonprostaglandin precursors, 
present in cellular lipids are probably released by a 
similar mechanism along with the obligatory biochemi-. 
cal prostaglandin precursors and serve as natural in- 
hibitors of hormone formation. The rise in palmitic, 
stearic, oleic, and linoleic acids in amniotic fluid during 
normal term labor, dlthough not as marked as the 
arachidonic acid rise, supports this theéry."! 

Rats cannot synthesize do novo either (n-3) or (n-6) 
fatty acids and n-3 and n-6 precursors (essential fatty 
acids) must be obtained from dietary sources.'* Dietary 
fatty acid manipulation can be exploited to alter the 
lipid composition of vertebrate photoreceptor cell 
plasma membranes as well as triene-tetrane ratios in 
lipids of plasma, platelets, liver, adrenal, lung, stomach, 
and adipose tissue of rats. Human amnion and cho- 
rion leave contain significant quantities of esterified 
arachidonic acid and display phospholipase A, activ- 
ity." In view of the widespread tissue response to 
exogenous fatty acids we may reasonably assume that a 
similar accumulation occurs in generative organs, 
However, alternatively, modulation of receptor mobil- 
ity of the dynamic fluid mosaic cell membrane model" 
by minute concentrations of long-chain PUFA through 
their nonspecific detergent-like activity and in the 
feedback control of fatty-acid synthetase may affect 
binding glycoproteins HCG and HCS which play a role 
in the maintenance of gestation.” Rejection of the 
placental-fetal allograft (graft-versus-host) may result 
when glycoprotein HCG and HCS levels fall at term, no 
longer inhibit PHA lymphocytic transformation or 
function and alter the immunoregulatory response to 
the fetal allograft. PUFA may play a role as mediator 
substances in a neuroendocrine controlled lymphatic 
microenvironment’® and express immunosuppressed 
activity by prolonging skin allografts in mice and rats 
and in human transplants regardless of the compatibil- 
ity of the HL-A system.” 

Our preliminary observation on the prolongation of 
rat gestation time by oleic, linoleic, and linolenic acids 
supported in vitro data on suppression of prostaglan- 
din biosynthesis by PUFA." However, the present 
study indicates that arachidonic acid, the obligatory 
precursor of prostaglandins E; and Fee, appéars to be 
more potent in prolonging rat gestation time. 

Demonstrable evidence. that phytohemagglutin 
(PHA)-induced transformation of lymphocytes is re- 
duced during pregnancy strongly suggests that an 
agent in pregnancy sera coats the lymphocytes and 
blocks PHA receptor sites. Arachidonic and linoleic 


acids interfere with blast formation in human lympho- . 
cytes in response to PHA (arachidonic is more effective 


than linoleic acid). Mertin? has postulated that high di- 


` 
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etary PUFA might inhibit the cell-mediated immuno- 
logic mechanism of transplant rejection. Administra- 
tion of arachidonic, linoleic, and linolenic acids to CBA 
mice grafted with A strain or C3H tail skin distinctly 
prolonged the graft survival time across an H2 histo- 
compatibility barrier. The longest survival time was ob- 


, Served in mice treated with subtutaneous arachidonic’ 


acid. In addition, antiallograft cytotoxicity (direct 
cytotoxicity or primary response) were decreased in 
C18:2-treated mice when compared with untreated 
mice. 

. Immunopotentiation in allografted mice fed a 
PUFA- deficient diet might correspond to some cases of 
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premature labor (early rejection of the fetus) in low 
socioeconomic patients on suboptimal PUFA diets by 


enhancement of the cell-mediated immunologic re- . 


sponse. Further, parturition parameters might well be 
affected through a regulatory role of exogenous PUFA 
by alteration of specific tissue fatty acid concentrations 
which compete with arachidonic acid for the synthe- 
tase(s) necessary for physiologic prostaglandin E; and 
Fog biosynthesis. l 

Dietary manipulation of PUFA during pregnancy 
conceivably could minimize the incidence of premature 
labor in selected cases. 
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Bacteriuria in the puerperium: An evaluation of methods 


for collecting urine specimens | — . | 


JAN ENG 

ERIK M. TORKILDSEN 
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Oslo, Norway 


Five hundred and eighteen puerperal patients were screened for bacteriuria by examination 
of clean-catch, midstream urine specimens using the dip-slide cultivation technique. Bladder 
urine from 105 patients showing 10* or more bacteria per milliliter of midstream urine was 
obtained by suprapubic bladder aspiration and cultivated, along with two consecutive 
midstream specimens. The bacteriologic results in these specimen categories are 
comparec. Of 23 patients showing growth in the midstream samples compatible with a true 
‘bacteriuria, 18 had sterile puncture urine specimens. Consecutive contaminated midstream 
specimens from the same patient usually yielded growth of the same bacterial species. It is 
concluded that a diagnosis ot bacteriuria in the puerperium cannot be based upon 

cultural results of midstream specimens alone. In several of the bladder urine specimens, 
microorganisms being nonpa:hogenic in the urinary tract and residing normally in the 
vaginal flcra were found, probably due to the traumatic effect of partus. In Oslo the 
frequency of bacteriuria among women post partum is estimated at a maximum of 1 per 


cent. (AM. J. OBSTET. GYNECOL. 131: 739, 1978.) 


ROUTINE EXAMINATIONS of pregnant women for 


asymptomatic bacteriuria aim at the prevention of clin- 
ically overt urinary tract infections, including pyelo- 


nephritis, which frequently develop if bacteriuria is not 
detected and eliminated." ? Several authors have 
shown the prevzlence of bacteriuria among pregnant 
women to be between 4 and 7 per cent. ? Most exam- 
inations have been based upon cultivations of voided 
urine specimens; these are, however, easily contami- 
nated, especially if the patient has a vaginal discharge. 
This difficulty is priricipally avoided by suprapubic as- 
piration of urine for culture? a method that has been 
applied successfully to several patient categories, in- 
cluding antenatal patients and women in the puer- 
perium? * $ We have employed suprapubic aspiration 
of urine in addition to paired, clean-catch midstream 
specimens in order to assess the usefulness of these 
specimen categories in the diagnosis of bacteriuria in 
the puerperium and, furthermore, to obtain informa- 
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tion about the actual frequency in Oslo of bacteriuria 
among women post partum. 


Material and methods 


All 518 patients examined were delivered of their 
infants at Ulleval Hospital during the period January 
through June, 1976. None of the patients presented 
symptoms of urinary tract infection at the time of ex- 
amination. A few patients had been catheterized dur- 
ing delivery. On the third day post partum a clean- 
catch, midstream specimen of urine was collected and 
immediately inoculated onto dip inoculation medium 
(Merckognost* or Uricultt). The dip slide was incu- 
bated at 37? C. overnight on the ward and read by the 
ward staff. Dip slides showing growth corresponding to 
less than 10* bacteria per milliliter of urine were con- 
sidered negative. In patients showing higher ‘bacterial 
counts, suprapubic aspiration of urine was performed 
on the fourth day post partum, and a new midstream 
specimen was collected. 

The bladder puncture was performed in the morn- 
ing, the patient being instructed not to pass urine be- 
fore being examined. A sufficient distention of the 
bladder was demonstrated by abdominal percussion. 


*E. Merck A. G., Darmstadt, West Germany. 
TOrion Diagnostica, Helsinki, Finland. 
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Table I. Growth from paired midstream and puncture (collected by suprapubic bladder aspiration) urine 
specimens in 105 puerperal patients showing 210‘ bacteria per milliliter of midstream urine 


: Midstream urine specimen collected 
(No. E bacteria/ml. ) 


Group 
a A105 2105 
b * >10°° 10#-10° 
c 104-108 104-105 
d Other growth patterns 
Totals š 


Puncture urine 
(No. of patients) 


Day 3 post cola Day 4 post partum Total 


5 
; ; ' $ 
3 10 18 
L3 . 78 .82 
9 96 105 


Table IIa. Growth patterns in paired urine specimens from eight puerperal patients showing >105 bacteria per 
milliliter of midstream urine collected on Day 3 post partum and sterile puncture urine collected by 


suprapubic bladder aspiration 






Midstream urine specimen collected (No. of bacteria/ml.) | 






Puncture 
] 210? E. coli 104-105 E. coli l | No growth 
9 >10 Beta-hemolytic streptococci (group A) 105-10? Beta-hemolytic streptococci (group A) No growth 
10* Micrococci 10? Micrococci 

3 >10° Beta-hemolytic streptococci (group B) 210? Beta-hemolytic streptococci (group B) No growth 
104 E. coli 101-10? E. colt 

4 7105 Beta-hemolytic sax ptococa (group B) 7 10? Beta-hemolytic streptococci (group B) No growth 
10* Enterococci. 10* Enterococci 

5 2 1O Beta-hemolytic streptococci (group B) > 10° Beta-hemolytic streptococci (group B) No growth 

104-105 Micrococci ~ 105 Micrococci 

6 >10° Beta-hemolytic streptococci (group B) ' 10* Beta-hemolytic streptococci (group B) No growth 

7 7160 Beta-hemolytic streptococci (group B) 10*-105 Beta-hemolytic streptococci (group B) No growth 
10* E. coli 

8 >10° Beta-hemolytic streptococci (group B) 10* Bacteria (not identified) No growth 


With the patient lying on. her back the abdominal skin 
was shaved and cleaned with 70 per cent alcohol. No 
local anesthetic was administered. The site of pu ncture 
was chosen in the midline about two fingerbreadths 
above the symphysis pubis. A Yale spinal needle, 20 
gauge, 3% inches, and a sterile Vacutainer tube* were 
used for the puncture. Immediately thereafter a new 
midstream specimen was collected, and the patient was 
asked to empty her bladder completely. 

The puncture urine and the two midstream speci- 
mens were cultivated with a semiquantitative technique 
by spreading 0.001 ml. on blood agar and lactose- 
bromthymol blue agar by means of a calibrated wire 
loop. The plates were incubated aerobically at 37° C. 
overnight. The puncture urine specimens also were 
cultivated qualitatively using a large amount of 
inoculum. 

The growth of bacteria from the two voided speci- 
mens was assessed as either "compatible with a possible 
true bacteriuria" or "probably due to contamination" 
on the basis of common criteria (the number of bac- 
` teria per milliliter of urine sample and a comparison of 


*Becton, Dickinson & Co., Cockeysville, Maryland. 


the bacterial species isolated from two consecutive 
specimens). This assessment was done independently 
of the cultivation results in the urine drawn by 
puncture. 


Results 


The midstream urine specimens collected on the 
third day post partum were negative in 413 of the 518 
puerperal patients examined. The bacteriologic results 
in the remaining 105 patients are shown in Table I, 
where they are grouped according to the growth pat- 
terns in the midstream urine specimens. Groups a, b, 
and c include growth patterns that were assessed as 
compatible with a possible true bacteriuria. Five pa- 
tients showed more than 10? bacteria per milliliter in 
two consecutive midstream specimens (Group a); in 
two of these patients the findings were reproduced in 
the puncture urine, whereas the remaining three pa- 
tients had sterile urine obtained by suprapubic aspira- 


tion. A further five patients (Group b) showed more 


than 10° bacteria per milliliter in the first midstream 
specimen, followed by a lower bacterial count in the 
second one; all of these yielded sterile puncture urine 
specimens. Among 13 patients showing from 10* to 10° 
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Table IIb. Growth patterns of 10* to 10° bacteria per milliliter in paired midstream urine specimens 
from 10 puerperal patients who had sterile puncture urine collected by suprapubic bladder aspiration 


| Midstream urine specimen. collected (No. of bacteria/ml.) 






Puncture 
] 10° E. coli 10° E. coli . No growth 
2 101-105 S. aureus 104-105 S. aureus \ * | No growth * 
103-105 Nonhemolytic streptococci 
3 105-125 Enterococci 104-10° Enterococci No growth 
108-104 E. coli 
4 101-125 E. coli 104-105 E. coli . No growth 
104-19 Beta-hemolytic streptococci (group B) 104-105 Micrococci 
5 10*-135 Alpha-hemolytic streptococci >10° Alpha-hemolytic streptococci No growth 
6 12? Beta-hemolytic streptococci (group B) 10* Beta-hemolytic streptococci (group B) No growth 
7 133 Beta-hemolytic streptococci (group B) 10*-10* Beta-hemolytic streptococci (group B) No growth 
123* Coliform type 10* Coliform type 
8 101-125 Beta-hemolytic streptococci (group B) 10%-10° Beta-hemolytic streptococci (group B) No growth 
12* Coliform type 10* Coliform type 
9 104-19 Beta-hemolytic streptococci (group B) 10*-10* Beta-hemolytic streptococci (group B) No growth 
' 10* Micrococci 
10 12* Beta-hemolytic streptococci (group B) 10*-10* Beta-hemolytic streptococci (group B) No growth 
121 E. coli 10? E. coli 





Table III. Growth from puncture urine collected by suprapubic bladder aspiration in nine puerperal patents 


Growth from puncture urine 
(No. of bacteria/ml.) 


>10° Enterococci 

>10° Micrococci, novobiocin resistant 
104-10° M:crococci, novobiocin sensitive 
10?-10* Beta-hemolytic streptococci (group B) 
10*-10* Alpha-hemolytic streptococci 

>10° Alpha-hemolytic streptococci 
101-10* Candida species 

2105 Candida species 

>10 Lactobacilli 


Agreement with 
midstream specimens” 


Group in Table I 
T a 
+ a 
T c 
d 
T C 
d 
+ c 
d 
d 


*-F, Species isolated from puncture urine were isolated from two consecutive midstream urine specimens as well. 


bacteria per milliliter in both specimens (Group c), 
growth was obtained from puncture urine in three 
cases. Group d comprises various growth patterns 
judged to be due probably to contamination; of 82 pa- 
tients in this group, 78 yielded sterile puncture urine 
specimens. 

In eight puerperal patients with sterile puncture 
urine samples a growth of more than 10? bacteria per 
milliliter was thus found in the midstream urine speci- 
mens collected on the third day post partum (Table I, 
Groups a and b). The complete bacteriologic results in 
these eight women are listed in Tablé IIa. Likewise, 
the findings in 10 patients with sterile bladder urine 
samples and with a growth of 10° to 10° bacteria per 
milliliter in two midstream specimens (Table I, Group 
c) are given in Table IIb. Both tables show a high de- 
gree of accordance in the growth from the paired 

specimens in that the same bacterial species generally 
were isolated as contaminations in the two consecütive 
midstream urine specimens from the same patient. 

Table Il shows the growth patterns obtained from 


the nine positive puncture urine samples and data 
showing agreement with the corresponding midstream 
specimens. : 


Comment 


The level of confidence in clean, voided urine speci- 
mens for bacteriologic cultivations is strongly affected 
by the technique of collection, including the degree of 
cleansing and the subsequent handling of the speci- 
men. Using the technique of collection employed by 
Kass,’ two successive voided specimens have,a 96 per 
cent confidence limit when 10° bacteria per milliliter 
are taken as the cutoff point. Thus, the diagnosis of 
“significant bacteriuria” can be established by the dem- 
onstration of more than 10° bacteria of the same 
species in two (or more) consecutive, clean, voided 
urine specimens.” Being based upon statistical prob- 


abilities, the term “significant bacteriuria” is synony- 


mous with “reproducible bacteriuria.” In the present 
material five patients showed significant (reproducible) 
bacteriuria (Table 1, Group a); in only two of these, 


LJ 
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however, were bacteria cultivated from bladder urine, .: 
. and the remaining three patients demonstrated non- 
| -identity between "significant" and “true” bacteriuria. 


The growth patterns shown in Table I for Groups b 
and c are corisidered compatible wsth.a possible true 
bacteriuria since a consideralje proportion of un- 


* treated patients with urinary tract infections may have 


bacterial counts below 10% bacteria per milliliter of 
urine! Thus, in midstream specimens we showed a 
high frequency of bacterial growtA caused by contami- 
nations but mimicking true bacteriuria. A probable 


highly contributory factor in this result is the vaginal 


_ discharge (lochia) in puerperal patients, as most of the 
‘contaminating bacteria in voided urine specimens from 
women is froni the vulva? It is known that contamina- 
tions in voided urine specimens are not completely 
random, since some patients tend to produce contami- 
nated specimens recurrently.? Our results confirm this 
observation and, in addition, show that consecutive 


contaminated specimens from the same patient regu- . 


larly yielded growth of the same bacterial species (Ta- 
bles Ila and IIb), presumably reflecting the dominating 
bacterial type(s) in the patient's vaginal Hora. Beta- 
hemolytic streptococcus of group B (Streptococcus 
. agalactiae) was the single organism most frequently iso- 
lated. This species is a common member of the normal 
vaginal flora, and it also has been.reported as resporisi- 
ble for urinary tract infections found almost exclusively 
in women. The other contaminating bacterial strains 
belonged to various common pathogenic species, in ac- 
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cordance, with general experience. It is concluded that 
the diagnosis of bacteriuria in the present group of 
puerperal patients could not be based upon the results 
of bacteriologic cultivations of voided urine specimens 
alone, with regard to neither the bacterial counts ob- 
tained, the bacterial species isolated, nor the per Sis- 
tence of the. same species in consecutive specimens 
from the same patient. 

Of the positive urine samples obtained by puncture 
(Table III), some showed growth of ordinary urinary 


tract pathogens (especially enterococci and novobiocin- ` 


resistant micrococci), whereas others contained or- 
ganisms not commonly associated with true bacteriuria 
and urinary tract infections although they normally 
resided in the vaginal flora (especially lactobacilli, Can- 


dida species). À possible explanation of these findings 


may be that the traumatic effect of partus upon the 
urethra has brought about a temporary ascending in- 


vasion of normal vaginal flora into the bladder, a. 


mechanism which cannot be considered to represent a 
true bacteriuria. This possibility cannot be proved or 
disproved from our results, since repeated puncture 
urine specirhens were not obtained. From the bacterial 
species isolated, however, we consider it highly prob- 
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can lose more 

than estrogen... 
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because osteoporotic 
bone loss'can lead to pain... 
muscle contracture... 

and other sequelae 


PAIN: 
THE FIRST STEP IN A LONG 
PROGRESSION. 


Postmenopausal bone loss typically 
progresses from "silent" symptoms to 
more obvious signs. Significant loss 
of bone tissue eventually produces 
thinned, weakened vertebrae that, in 
weight-bearing areas, may cause low 
back pain, typically nonradiating in 
nature. 


THE SPINE: 
A LONG-TERM TARGET. 


Itis not uncommon for these osteo- 
porotic changes to lead to loss of 
height, with accentuated spinal curva- 
ture. In more advanced cases, the 
vertebrae may exhibit signs of 

. biconcavity. collapse, and wedging. 


THE YOUNGER HYSTERECTOMY/ 
OOPHORECTOMY PATIENT— 

A PARTICULARLY VULNERABLE 
CANDIDATE. 

With the prospect of prolonged estro- 
gen deprivation and its consequences, 
the younger woman whose uterus 
and ovaries have been removed runs 
the greater risk of developing extensive 
loss of bone mass. But even if the ova- 
ries are conserved at the time of hys- 
terectomy, the eventual onset of natural 
menopause may lead to symptoms of 
bone loss requiring treatment. 


*Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. See 
Prescribing Information. 





~ effective replacement 
- .. therapy should retard. 
progression... 
promote 
good management 





Recent findings indicate that the rate of 
bone loss in postmenopausal women is no: 
correlated with age but with time after 
menopause, and that estrogen replace- 
ment therapy significantly retards bone 
loss. This holds true for both the natural 
and the artificially induced menopause. 
PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.), in conjunction with other 
Standard measures (such as diet, calcium, 
and physiotherapy), can often play a sig- 
nificant role in retarding the loss of bone 
mass and minimizing such sequelae as 
pain, loss of height, and kyphosis. 


1/The cyclic administration of 0.625 mg 
or 1.25 mg of PREMARIN daily is recom- . 
mended to control progression. . 


2/ PREMARIN should be administered: 
cyclically even in the hysterectomized 
patient. Follow-up is indicated to determine 
a continuing need. 


*Conjugated Estrogens Tablets have been evaluated as prob- 
ably effective for postmenopausal osteoporosis. See Pre- ' 
scribing Information. 


for those women 
who should have 
estrogen 


0.3mg/0.625mg/1.25mg/2.5mg 


Please see next page for 
brief summary of prescribing information. 
31 
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or abnormal mammograms. A recent study has reported a 2- 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 
| Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose.? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowBst dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannygl Dagis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at presenthat "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposec 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare55 This risk has been estimated as not greater than 4 per 1000 exposures.” 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis;?-'? epithelial changes of the vagina and cervix. 

are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Severalreports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reducticn 
defects.'?-'* One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 


DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 

Ld 





. INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classifiec the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditiens.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

, 8 Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or-other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy ‘or this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
MR AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

NI è 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


A5 CONTRAINDICATIÓNS: Estrogens should not be used in women (or men) with any of the 
— following conditions: 1. Known or suspected cancer of the breast except in appropriately 


selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast c: prostatic 


. malignancy). 


WARNINGS: At the present time there is no satisfactory evidence that estroge^s given to 
postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 
has raised this possibility.'? There is a need for caution in prescribing estrogens l'or women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'" 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
éhown that there is an increased risk of thrombosis in men receiving estrogens tor prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embotism, stroke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.?? An increased risk ofpostsurgery 
thromboembolic complications has also been reported in users of oral contracestives.??.?* If 


E. feasible, estrogen should be discontinued at least 4 weeks before surgery»of the type 


associated with an increased risk of thromboembolism, or during periods ef prolonged 
immobilizdtion. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 


&- estrogen use. They should be used with caution in patients with cerebral vascular or coronary 


Eas 


. 





SA a CR aM E RT PE E AAS E e E MEL USM, 
“artery disease. Large doses (5 mg conjugated estrogens per day), comparable tothoseused - 


to treat cancer of the prostate and breast, have been shown' to increase the risk of nonfatal - 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considereda e 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.* Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing ora! contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression??? Patients with a history of depression 
should be carefully observed. Preexisting uterine leeomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b.Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum: hemorrhagic eruption; loss of scalp hair, hirsutism, steepening of corneal curva- 
ture: intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea: increase or decrease in weight; reduced carbohydrate tolerance: aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinueortaper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily. in divided doses for 20 days, followed by a rest 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded. therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjus! dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer— 1.25 to 2.5 mg three times 
aily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 — Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No.867—Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1.Ziel, HK, et al; N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J, Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267. 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, ef al: N. Engl. J. Med. 
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PARSONS & SOMMERS: Gynecology, 2nd Edition 


Completely updated, this widely respected classic provides today's 
most current information on gynecology. The text is 95% rewritten 
and includes scores of dramatically useful new illustrations. The 
careful collaboration between the authors — a gynecologist and a 
pathologist — gives a unique perspective to the subject. A vast 
amount of new material has expanded this edition, including: a 
thorough discussion of the advantages and disadvantages of oral 
contraceptives in relation to cancer and heart disease, and vital 
new data on treatment of endometrial and ovarian carcinomas. 


By Langdon Parsons, MD, Clinical Prof. of Gynecology Emeritus, Harvard 
Medical School; Board of Consultation, Mass. General Hospital; and Sheldon 
C. Sommers, MD, Clinical Prof. of Pathology, Columbia Univ. College of 
Physicians and Surgeons; Director of Laboratories, Lenox Hill Hospital. 1660 
pp. 540 ill., 2 in color. May 1978. 
Single vol.: $60.00. 

Two-vol. set: $70.00. 


BROMAGE: Epidural Analgesia 


Examining both the clinical and the laboratory understanding of 
this essential technique, which involves less risk of neurologic 
complications than does spinal anesthesia, the author teaches how 
best to use the epidural blockade. Special emphasis is on its use in 
obstetrical practice and in the management of chronic pain. Cover- 
age ranges from anatomy, pharmacology, and physiology, to surgi- 
cal and therapeutic applications, and complications. 


By Philip R. Bromage, MB, FFARCS, FRCP(C), Prof. of Anesthesiology and 
Prof. of Obstetrics and Gynecology, Duke Univ. Medical Center. About 745 
pp., 275 ill. About $30.00. Just Ready. Order 4 2005-1. 


BEISCHER & MACKAY: Obstetrics and the 


Newborn: For Midwives and Medical Students 


The outstanding factor which sets this new basic obstetrics 
textbook apart from others is its superb illustrations—the text 
includes more than 290 photos and drawings, plus 64 full-color 
plates. Ideal for either course work or board review, you'll find ita 
practical source of up-to-date information on the proper 
management of pregnancy, labor and childbirth. 
By Norman A. Beischer, MD, FRCS, FRACS, FRCOG, FAGO, Prof. of 
Obstetrics and Gynaecology, Univ. of Melbourne; and Eric V. Mackay, 
FRCS, FRACS, FRCOG, FAGO, Prof. of Obstetrics and Gynaecology, Univ. 
of Queensland. 532 pp. 294 ill., plus 64 color plates. $22.50. Sept. 1977. 
Order #1673-9. 


SCHNEIDER & STAEMMLER: Gynecologic 
Cytopathology: A Color Atlas of Differential 
Diagnosis 


Diagnostic cytology—a vital tool for clinicians—is made more ac- 
cessible by this new atlas. It demonstrates the important condi- 
tions including malignant and premalignant lesions of the squam- 
ous epithelium, as well as the major alterations of endometrial 
origin. Each color plate is supplemented by a schematic drawing 
and clear, helpful legends. Differential diagnostic summaries close 
each chapter. 


By Dr. Marie Luise Schneider, and Prof. Dr. Hans-Joachim Staemmler; 
' "translated by Volker Schneider, MD. 187 pp., 154 color figs. $35.00 May 
1978. » Order #7980-3. 


Order 7081-4. 
Order 7084-9. 


TABER: Manual of Gynecologic and 
Obstetric Emergencies 


This pocket-size volume gives immediate access to life saving 
information. Its succinct write-ups summarize what you must do 
in 97 individual emergency situations, such as fetal death in 
utero, and postpartum hemorrhage. General principles, proce- 
dures and therapy, and emergency equipment and medications 
are likewise covered. 


By Ben-Zion Taber, MD, Clinical Asst. Prof. of Gynecology and Obstetrics, 
Stanford University; Assoc. Director of Obstetrics and Gynecology, Santa 
Clara Valley Medical Center. About 500 pp. illustd. Soft cover. Ready Sept. 
1978. Order #8721-0. 


YEN & JAFFE: Reproductive Endocrinology: 
Physiology, Pathophysiology and Clinical 
Management ° 


Endocrinologists, obstetricians, gynecologists, and internists wil 
appreciate this thorough examination of reproductive endocrinol- * 
ogy. A distinguished panel of contributors divide their attention into 
three general areas: endocrine regulation of the reproductive sys- 
tem, clinical alterations of reproductive endocrine function, and 
implications of pregnancy on endocrine-metabolic homeostasis. 
Well illustrated, the book contains over 100 color illustrations. 


By Samuel S. C. Yen, MD, Prof. and Chairman, Dept. of Reproductive 
Medicine, Univ. of California School of Medicine, San Diego; and Robert B. 
Jaffe, MD, Prof. and Chairman, Dept. of Obstetrics and Gynecology, Univ. 
of California School of Medicine, San Francisco; with 12 contributors. 
579 pp. 270 ill., 126 with line color, plus 2 color plates. $39.50. June 
1978. order #9625-2. 


The illustration above, Figure 51-14 from Parsons & Sommers: Gynecology, 
2nd Edition, shows a serous cystic tumor with only a few gross papillae, 
mostly along the lower edge of the lining. 
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ORAL CONTRACEPTIVE ... 
DOSAGE ! 


For almost complete effectiveness 
ana predictable cycle control 


LOWER DOSE 


OVCON-35 


2] peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


Carefully developed lower dose oral contraceptive 


* contains ethinyl estradiol —the preferred estrogen for sub-50 mcg. 
combinations 

* lowest norethindrone content of any combination oral contraceptive 

* protection rate of 98.4% (method effectiveness) 

* low incidence of common estrogenic and progestogenic side effects 


: QVCON-35...the trend setter in lower dose oral contraception 


| Mead |! meson PHARMACEUTICAL DIVISION 


1. Data on file, Mead Johnson Pharmaceutical Division. 


: Please see following page for brief summary of prescribing information. 
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Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraimiications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein throm- 
bophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 4) Known or 
suspected carcinoma of the breast. 5) Known or suspected estrogen dependent neoplasia. 
6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy. 

Warnings: 






Cigarette smoking increases the risk of gerious cardiovascular side effects from oral con- 
traceptive use. Women who ase oral contraceptives should be strongly advised not to 
smoke. Use of oral contraceptives is associated with increased risk of several serious con- 
ditions, including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
. gallbladder disease, hypertension. Practitioners prescribing oral contraceptives should be 

familiar with the following information relating to these risks. 


1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Three principal 

- studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies esti- 
mate that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
"predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conductedun the 
United Kingdom found that the greater the number of underlying risk factors for coronary artery dis- 

. ease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. In terms of relative risk, it has been estimated that oral contraceptive users who do not-smoke 
(smoking considered a major predisposing condition to myocardial infarction) are about twice as likely 
to have a fatal myocardial infarction compared to nonusers who do not smoke. Oral contraceptive users 
who smoke have about a 5-fold increased risk of fatal infarction compared to users who do not-smoke 
but about a 10- to 12-fold increased risk compared to nonusers who do not smoke. The amount of 
smoking is a very important factor. British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives; 
preparations containing 100 mcg. or more of estrogen were associated with a higher risk of throm- 
boembolism than those containing 50-80 mcg. of estrogen. The relative risk of thromboembolic dis- 
ease associated with progestin-only oral contraceptives has not been determined. Cases of throm- 
boembolic disease have been reported in women using progestin-only products, and they should not be 
presumed to be risk-free. The overall excess mortality rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-35, 5/100,000; ages 35-44, 
33/100,000; ages 45-49, 140/100,000), the risk being concentrated in older women, in those with a 
long duration of use, and in cigarette smokers. The highest risk was found in heavy cigarette smokers 
(15 or more cigarettes per day) who used oral contraceptives and were aged 40 or older. Women who 
smoke should be advised not to use oral contraceptives. The use of oral contraceptives in women over 
age 4@ with other risk factors is not recommended. The mortality associated with all of the methods of 
birth control is low compared to the risk of childbirth, with the exception of oral contraceptwe users 
who smoke and are over age 40. The lowest mortality is associated with the condom or diaphragm 
backed up by early abortion. The risk of thromboembolic and thrombotic disease associated with oral 
contraceptives increases with age after approximately age 30 and for myocardial infarction is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, 
and especially by cigarette smoking. The physician and the patient should be alert to the earliest 
manifestations of thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonasy embo- 
- lism, cerebrovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrambosis). 
- Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with an 

/. increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have-been re- 
--— ports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of 
oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, partial or 
complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions, 
and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. Long term acministra- 

- tion of either natural or synthetic estrogen in certain animal species increases the frequency of car- 
cinoma of the breast, cervix, vagina and liver. In humans, one study investigated the first Zlecases of 
endometrial adenocarcinoma in women on oral contraceptives reported to a registry. Of those women 
without predisposing risk factors for this disease, nearly all occurred in women who had used a se- 
quential oral contraceptive. No evidence has been reported suggesting an increased risk of endometrial 

= Cancer in users of conventional combination or progestin-only oral contraceptives. No increase in 
breast cancer in women taking oral contraceptives has been reported although one study reported an 
increased risk of breast cancer in subgroups of women treated using oral contraceptives with docu- 
mented benign breast disease. There is at present no confirmed evidence from human studies of an in- 
creased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women tak- 

- ing oral contraceptives is essential. In all cases of undiagnosed persistent or recurrent abnormal 
- vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with 
^. a strong family history of breast cancer or who have breast nodules, fibrocystic disease or-abnormal 
mammograms should be monitored with particular care if they elect to use oral contraceptives. 
4) Hepatic Adenoma. Benign hepatic adenomas have been found to be associated with the use of oral 
contraceptives. One study reported a higher risk associated with oral contraceptive formulations with 
high hormonal potency. Although benign and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short term as well as long term users 

of oral contraceptives. Two studies relate the risk with duration of contraceptive use, the-risk being 

-. much greater after 4 or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it 
* should be considered in women presenting abdominal pain and tenderness, abdominal mass. or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5) Use in Pregnancy, 
Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnormalities have been reported 
e to occur in the offspring of women who have taken progestogens and/or estrogens during pregnancy. 
»* |t has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. A high percentage of such exposed women (30% to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign it is not known 
whether this condition is a precursor of vaginal malignancy. Male children so exposed may develop ab- 
nermalities of the urogenital tract. Similar data are not available with the use of other estregens but it 
cannot be presumed that they would not induce similar changes. The data suggest that the-risk of limb 
reduction defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female 
sex hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications and there is no evi- 
dence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing oral 
contraceptive therapy. Embryos with these anomalies are virtually always spontaneously aborted. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stop- 
“ping oral contra¢eptives is unknown. It is recommended that for any patient who has missed two con- 
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secutive periods, pregnancy should be ruled out before continuing the contraceptive regimen. If the pa- 
tient has not adhered to the prescribed schedule, the possibility of pregnancy should be considered at 
the time of the first missed period and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed the patient should be apprised of the potential 
risks to the fetus and the advisability of pregnancy continuation should be discussed in light of these 
risks. It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend three months. Administration of progestin-only or progestin- 
estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies have reported an increased risk of surgically confirmed gallbladder 
disease appearing after one year of oral contraceptive use and doubling of the risk after 4 or 5 years of 
use. 7) Carbohydrate and Lipid Metabolic Effects. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic pa- 
tients should be carefully observed while receiving oral contraceptives. Increased serum levels of 
triglycerides and total phospholipids have been observed in oral contraceptive users. The clinical sig- 
nificance of this observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood 
pressure has been reported in women receiving oral contraceptives. The prevalence of hypertension in 
oral contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the re- 
ported prevalence in the first year. Women who previously had hypertension during pregnancy may be 
more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. The 
onset or exacerbation of migraine or development of headache of a new pattern which is recurrent, per- 
sistent or severe, requires discontinuation of oral contraceptives and investigation of the cause. 
10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent reasons for 
patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleed- 
ing from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recur- 
rent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out preg- 
nancy or malignancy. If pathology has been excluded, time or change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk 
of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or 
young women without regular cycles may have a tendency to remain anovulatory or to become amenor- 
rheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. 
Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. However, in oral con- 
traceptive failures, the ratio of ectopic to intrauterine pregnancies is higher than in women not using 
oral contraceptives since the drugs are more effective in preventing intrauterine rather than ectopic 
pregnancy. The higher ectopic-intrauterine ratio has been reported with both combination products and 
progestin-only oral contraceptives. 12) Breast Feeding. ^ small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of coi dd receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral con- 
traceptives may cause some degree of fluid retention, conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma re- 
quire careful observation. 5) Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in 
any patient receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in 
such patients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. The clinical significance of this is yet to be deter- 
mined. 8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate 
subsequent pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral 
contraceptive therapy when relevant specimens are submitted. 10) Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased anti- 
thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and 
has been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbitu- 
rates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital anomalies. There is 
evidence of an association between the following conditions and the use of oral contraceptives, 
although additional confirmatory studies are needed: Mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have 
been reported in patients receiving oral contraceptives and are believed to be drug related: Nausea 
and/or vomiting, usually the most common adverse reactions, occur in approximately 1096 or less of 
patients during the first cycle (Other reactions, as a general rule, are seen much less frequently or only 
occasionally.); gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and after treatment; 
temporary infertility after discontinuance of treatment; edema; chloasma or melasma which may per- 
sist; breast changes (tenderness, enlargement, and secretion); change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. The follow- 
ing adverse reactions have been reported in users of oral contraceptives, and the association has been 
neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact lenses, change in 
corneal curvature (steepening), cataracts, changes in libido, chorea, changes in appetite, cystitis-like 
syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. k 
Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of o UESN by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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FETUS, PLACENTA, 
AND NEWBORN 





One- -year follow-up of infants exposed to 


ultrasound in utero 


PETER C:-SCHEIDT, M.D.. 
FIONA STANLEY, M.D. 
DOLORES A. BRYLA, M.P.H. 


Rockville and Bethesda, agen and Shenton Park, Western Australia 


Neonatakand infant follow-up data from the Amniocentesis Registry of the National Institute 
of Child Health and Human Development were analyzed for possible effects of diagnostic 
ultrasound exposure in the second trimester of pregnancy. A total of 297 infants of mothers 

. receiving both amniocentesis and diagnostic ultrasound were compared with a similar group 
of 661 infants of mothers who had amniocentesis but not ultrasound and with 949 infants 
exposed to neither amniocentesis nor ultrasound. Results of newborn and 1 year 
examinations were similar for the amniocentesis with ultrasound group when compared to 
the other two groups. However, in view of the small sample size and other limitations of 
these data, larger ahd more detailed studies are needed to adequately assess possible 
effects of ultrasound in pregnancy. (AM. J. OBSTET. GYNECOL. 131: 743, 1978.) 


DIAGNOSTIC ULTRASOUND has developed into a 
valuable and widely accepted tool for clinical evalua- 
tion of pregnancy. No harmful effects have thus far 
been associated with exposure of human fetuses at 
diagnostic intensities, and users in general consider the 
risk of injury from this form of energy to be extremely 
small. Several clinical studies of fetal exposure to ul- 
trasound have been reported.!~? Although no adverse 
effects were observed in the exposed infants, these 
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studies had no controls and observations were limited 
to the neonatal period. Reported biologic effects from 


animal studies of ultrasound at diagnostic intensities. 


indude evoked electroencephalographic (EEG) re- 
sponse in adult monkeys and delayed neuromuscular 
development, congenital anomalies, and transient im- 
mune dépression in rodents." Thus, there is a basis 
for concern about possible adverse effects in human 
fetuses exposed to ultrasound. 

An opportunity for study of infants exposed to diag- 
nostic ultrasound in utero was provided by the Na- 
tional Institute of Child Health and Human Develop- 
ment (NICHHD) Amniocentesis Registry. In this study, 
which was designed. to evaluate amniocentesis, a por- 
tion of the subjects received ultrasound examination 
for the purpose of placental localization. Because the 
use of ultrasound was determined by factors unrelated 
to the clinical condition of the subjects, it was possible 
to compare the outcome of pregnancy for insonated 
subjects receiving amniocentesis to that for subjects 
otherwise similar except,for exposure to ultrasound. 
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Table I. Numbers and losses in study groups - 







Amniocen- 
tesis with 
ultrasound 


Number: i 
Women registered 393 679 97C 
Fetal deaths (spontangous 10 26 E 
abortions arfd stillbirths)- i 
Twin pregnancies 4 8, 1: 
Total livebirths l 297 661 94€ 
Neonatal deaths (in first 28 le 6 e 
days) 
Infant deaths (in first year) 3 13 € 
Lost to follow-up before 5 20 . 4^ 
first year examination 
l year examination 289 627 89- 
performed 
Rate: ` 
Fetal deaths* 33.0 38.3 32.0 
Neonatal deathst | 3.4 9.1 «2 
Infant deaths} 10.1 19.7 t 3 


*Number of spontaneous abortions and stillbirths per L000 
pregnancies registered. 


tNumber of deaths in the first 28 days per 1,000 livebi-ths. 


iNumber of deaths i in the first year of life per 1,000 .ive- 
births. 


Methods 


The National Registry for Amniocentesis Was a sady 
of 1,040 pregnant women who received anmiocen.esis 
for prenatal diagnosis of chromosomal and metal olic 
disorders. Nine institutions participated in the investi- 
gation. Information was collected regarding med cal/ 
obstetric history, outcome of pregnancy; and examina- 
tion of the infants at birth and at ] year of age. For 
comparison, similar data were also collected for 992 
pregnant women who did not undergo amniocentesis. 
Further details of the general design and methocs of 
the registry are described in an earlier publicatior 8 

For purposes of this analysis, the study populaion 
consisted of three groups: (1) amniocentesis with 
ultrasound— patients who, prior to amniocenessis, 
were examined by ultrasound for the purpose o: lo- 
calizing the placenta; (2) amniocentesis only—pat=nts 
who had undergone amniocentesis but were not ezam- 
ined by ultrasound; and (3) neither— patients "who 
were used as controls for the registry and who received 
neither amniocentesis nor diagnostic ultrasounc: for 
placental localization (Table I). Subjects whose preg- 
nancies were terminated by induced abortion an 1 in- 
fants with genetic or metabolic diseases diagnosab-e by 
amniocentesis were excluded from this analysis. 'Taese 
conditions are present before the second trimester and 
are not thought to be attributable to procecures 
specific to this study. 

With the use of commercially available B-scar de- 
vices, ultrasound examination was performed for pla- 
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cental. localization prior to amniocentesis in 303 sub- 


jects. Intensity of exposure is estimated to have ranged , 


from 1.to 20 milliwatts per square centimeter at 2.25 
Megahertz. This estimate is derived from measure- 
ments conducted on equipment of the types reported 
to have been used during the study"? (Tektronix 
Model 201-2 and Picker Models 104, E.V. 6 and E.V. 
8). Most of the exposures (92 per cent) occurred be- 


tween 14 and 20 weeks of gestation, with a mode at 16 


weeks. 

Three methods were used to determine whether pa- 
tients were selected for placental localization because of 
factors which could create a bias of the results. First, 
study: personnel at each institution using ultrasound 
were asked why patients did or did not receive ul- 
trasound. In each instance, scanning for placental lo- 
calization was reported to be based, in general, on 
availability of equipment and/or the routine practice of 
physicians performing amniocentesis, but not upon 
obstetric complications. Second, the three groups were 
compared with regard to background data and obstet- 
ric histories (Table II) and were found to be similar for 
most characteristics. However, a greater proportion of 
women in both groups receiving amniocentesis were 40 
years of age or older compared to the third group, 
because advanced maternal age was an indication for 
amniocentesis. The patients receiving amniocentesis 
with ultrasound had fewer previous stillbirths (P < 
0.025) than amniocentesis-only patients and a trend 
toward higher family income than either of the other 
groups (amniocentesis with ultrasound vs. amniocen- 


. tesis only, 0.05 « P « 0.1 and vs. control, P « 0.005.) 


Third, the frequencies of reported obstetric complica- 
tions in the study pregnancy were examined and found 
to be similar for amniocentesis with ultrasound com- 
pared to those. who were not exposed to ultrasound. 
Thus the selection of patients to receive ultrasound 
does not appear to have been related to increased 
complications of. pregnancy; on the contrary, the dif- 
ferences suggest possible bias toward. factors which 
might favor outcome of the group receiving amniocen- 
tesis with ultrasound. 

To investigate possible effects of ultrasound the rates 
of abnormal outcomes in the group of infants exposed 
to amniocentesis with ultrasound during gestation 
were compared with the amniocentesis group not so 
exposed. Additional comparison was made with the 
group which was exposed to neither ultrasound nor 
amniocentesis. A total of 123 variables was examined. 
Items from pregnancy and delivery include complica-. 
tions of pregnancy and condition of the newborn in- 
fant(s). Data for the neonatal period include details óf * 
the newborn examination and conditions of the infant 


* 
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Table II. Characteristics of study groups 


Amniocentesis 
with ultrasound 


Total women 303 100.0 
Age cf mother (yr.): 
<20 3 1.0 
20-24 31 10.2 
25-29 71 25.4 
30-34 49 16.2 
35-39 76 25.1 
40+ 73 24.1 
Family income: 
«$10,000 57 18.8 
$10,000-$19,999 135 -> 44.6 
$20,000-$29,999 68 22.4 
$30,000+ 38. " 12.5 
Not given 5 1.7 
Previous pregnancies: 
0 49 16.2 
1-3 221 72.9 
4+ 33 10.9 
Previous spontaneous 
abortions: 
0 216: 71.3 
1-2 78 25.7 
9e 9 3.0 
Previous stillbirths: 
0 296 97.7 
I+ 204 2.3 


Table III. Distribution of livebirths by birth weight 


Amniocentesis 
with ultrasound* 


Amniocentesis =w 


Follow-up of infants exposed to ultrasound 745 


Neither 
: 
679 ~~ í 970 100.0 
5 0.7 21 i 9.9 
65 9.6 131 13.5 
142 20.9 304 31.3 
85 19.5* 176 18.1 
203 29.9 239 23.9 
179 96.4 106 10.9 
172 25.3 231 23.8 
316 46.5 544 55.1 
120 17.7 112 11.5 
63 9.3 67 5.9 
8 1.2 16 1.6 
114 16.8 199 20.5 
461 67.9 655 67.5 
104 15.3 116 12.0 
471 69.4 704 72.6 
185 27.9 246 95.4 
23 3.4 20 2] 
640 94.8 949 97.] 
39 5.7 28 9.9 
Neither 


Birth 
<2,500 23 7.7 48 7.3 57 6.0 
29500 274 99.3 613 l 92.7 | 892 94.0 
Total 297 100.0 ^ 661 100.0 949 100.0 





*Amnipcentesis with ultrasound vs. amniocentesis only: x? = 0.11, df = 1, 0.75 < P < 0.90. 
tAmniocentesis with ultrasound vs. neither: X? = 1.3, df = 1, 0.25 < P < 0.50. 


such as Apgar score, respiratory distress, jaundice, and 
seizures. Follow-up data were collected at approxi- 
mately 1 year of age and include reported history of 
certain health problems such as infection, convulsion, 
and paralysis; a physical and neurologic examination; 
and the Denver Developmental Screening Test. 


Results 

The numbers of participants registered and followed 
up in each of the study groups are shown in Table I. 
Over all, 95.5 per cent of the infants born to study 
mothers were examined at 1 year of age. More infants 


* were lost to follow-up from the control group (5.0 per 


cent) than from the group with amniocentesis only (3.0 


per cent), and the ultrasound group had significantly 
fewer losses to follow-up (1.7 per cent) than either of 
thé other two groups (P « 0.05). The numbers of fetal, 
neonatal, and infant deaths and their corresponding 
rates, also shown in Table I, reveal no statistically 
significant differences between groups, but this obser- 
vation is based on very small numbers. 

Neonatal outcome. ‘The distribution of infants by 
gestational age (determined by date of last menstral 
period) at birth (Fig. 1) and the proportion of infants 
who weighed less than 2,500 grams at birth (Table III) 
were similar for all three groups. The distribution of 
Apgar scores at 5 minutes was compared for the three 
groups and the percentage of scores less than 8 was 
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Fig. 1. Distribution of gestational age at birth. 


Table IV. Health problems of special interest reported during the first year of life 


Amniocentesis 
with ultrasound 


Total infants SkRIEded 289 100.0 
at l yr. PEE" 
One infection only 55- . 19.0 
Two or more infections 44 15.2 
Serious infections 19 6.6 
Abnormal hearing: s 
. Middle ear disease 2 0.7 
Congenital or un- 9 0 
specified 
Convulsions: 
Febrile, neonatal, l 0.3 
other 
Convulsive disorder I 0:3 
Paralysis 2 0.7 
Developmental delay Ü 0 
Abnormalbehaviorand d: 0.3 


other CNS 


similar for all three. At the newborn examination, 
weight, length, and head circumference were practi- 
cally identical for all of the groups. The detailed neuro- 
logic examination revealed no differences between the 
amniocentesis-with-ultrasound group and the amnio- 
centesisonly group. However, for two neurologic 
variables, grasp and tonic neck reflex, the amnio- 


centesis-with-ultrasound group had a significantly 


higher proportion of infants classified by the ex- 
aminers as "abnormal" than did the control infants 
(2.4 vs. 0.5 per cent and 2.7 vs. 0.5 per cent, respective- 
ly; P < 0.01). The majority of these “abnormal” infants 
were sick (respiratory distress, pneumonia, rhesus in- 
compatability, etc.) or premature, but at discharge they 
were reassessed as normal. Although the percentage of 
abnormal infants in the anmiocentesis-with-ultrasound 


- 


ae ie : 

6927 100.0 894 100.0 
118 18.8 116 13.0 
75 12.0 128 14.3 
24 3.8 44 4.9 

0 0 l 0.1 

1 0.2 2 0.9 

2- 0.3 3 0.3 

l 0.2 2 0.2 

0 0 I 0.1 

] 0.2 I 0.1 

2 0.8 3 0.3 


group was also greater than in the amniocentesis-only 
group (2.4 vs, 1.2 per cent for abnormal grasp and 2.7 
vs. 0.9 per cent for abnormal tonic neck reflex), the 
differences were not statistically significant (P > 0.05). 
One-year follow-up. The examining physicians ob- 
tained morbiditv data regarding the first year of life 
from the infant's parent(s) and from the medical rec- 
ords. Table IV includes conditions of particular inter- 
est. Although the percentages of infants with reported 
serious infections, convulsions, and paralysis were 
slightly greater in the amniocentesis-with-ultrasound 
group. than the other two groups, the numbers were 
small and the differences were not statistically 
significant. ; 
Ninety-five per cent of the “I year" physical exam- 
inations were performed between 11 and 15 months, 
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and the distribution of age at examination was identical 


for each of the three groups. There were no significant 
differences in mean weight, length, or head circumfer- 
ence nor in the distribution of these items among the 
three groups. The proportions of abnormalities ob- 
served on the detailed neurologic examination and on 
the Denver Developmental Screening evaluation were 
also similar. Thus, at 1 year of age, no statistically 
significant differences were observed at examination 
for the infants exposed to ultrasound prior to am- 
niocentesis as compared with the infants of mothers 
who received amniocentesis but were not examined by 


ultrasound or compared with infants of mothers who ` 


received neither. 


Comment 


This analysis compares the outcome of pregnancy 
through the first year of infant life for subjects exposed 
during the second trimester to diagnostic ultrasound 


and for subjects observed to be similar in most respects: 


except for ultrasound exposure. There was in general 
no association between ultrasound exposure and ab- 
normalities either observed in the neonatal period, re- 
ported during the first vear of life, or observed at 1 
year of age. l 

However, the design and size of the Registry from 
which the data for this analysis were derived place cer- 
tain limitations upon interpretations of this study. The 
exclusion of patients with metabolic and genetic dis- 
eases that were diagnosable by amniocentesis precludes 
the possibility of recognizing an association between 
diagnostic ultrasound and these conditions. Because 
examination for localization of the placenta was per- 
formed for most patients between 13 and 20 weeks’ 
gestation, the results of this study do not apply to the 
possible risks from ultrasound exposure during other 
periods of gestation. Although the follow-up evalua- 
tion at I year of age provides information not previ- 


ously reported, longer periods of follow-up are obvi- 
ously required for conclusions about possible effects : 


occurring after 1 year of age. 

Much care was taken to investigate whether the use 
of placental localization was associated with complica- 
tions of pregnancy that would adversely affect out- 
come. This did not appear to be the case; however, as 


Follow-up of infants exposed to ultrasound 747 


described previously, there were some differences be- 
tween the groups that suggest a possible bias in favor of 


the patients exposed to amniocentesis with ultrasound. n 


Although no conclusive differences were identined be- 
tween the groups,regarding pregnancy outcome and 


condition of the infants, it should be born in mind that 


adverse effects related to ultrasogyind could have been * 


masked by this potential bias. The relatively small 
number of subjects in this study excludes the possibility 
of recognizing all but relatively large increases in the 
frequency of abnormal conditions. For example, given 
the number of subjects in this study, there is a 75 per 
cent chance (1-8 = 0.75) of detecting (at the a = 0.05 
level) a threefold increase of an event which normally. 
occurs at 1 per cent frequency. With the same condi- 
tions a twofold increase has only a 37 per cent chance 
of being detected. Abnormalities which usually occur 
with a frequency below 1 per cent are even less likely to 
have been detected. 

For two variables, grasp and tonic neck reflexes, 
simple comparison revealed significantly more abnor- 
malities in the anniocentesis-with-ultrasound group 
than in the group with neither when tested at a level of 
5 per cent. However, when multiple study-wide vari- 
ables are simultaneously examined (123 in this study) 
some "significant" differences can be expected on the 
basis of chance alone. Although one cannot conclude 
that these two observed differences necessarily repre- 
sent true differences between the groups, future inves- 
tigations of fetal ultrasound exposure should include 
observations of neurologic reflexes and function. 

In summary, this analysis is consistent with the clini- 
cal impression that exposure to ultrasound during the 
early midtrimester of pregnancy does not appear to 
cause obvious harm to the fetus. However, because of 
limitations in the study, answers to questiors of in- 
frequent or delayed effects must await investigation 
with the use of longer follow-up periods, more refined 
measures of outcome, and larger study populations. 


The authors thank Mrs. Karen Fetterly and Miss 


Patricia Hanes for their valuable assistance with 
analysis of the data and Dr. Harold F. Stewart for 
providing estimates of intensity of ultrasound ex- 
posure. 
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Modification of ovine fetal respiratory-like activity by 


chronic diazepam administration 


D. WORTHINGTON, M.B., CH.B. 
W. N. PIERCY, M.D. 
B. T. SMITH, M.D. 


Kingston, Ontario, Canada 


Chronic maternal administration of diazepam resulted in a modification of fetal 
respiratory-like activity (FRLA) in the sheep. An over-all increase in this activity occurred. 
This increase was probably due to a rebound effect following periods of acute suppression 
with each administration of diazepam. Loss of central control in the regulation of FRLA was 
implied. A complete reversal of a circadian rhythm of FRLA was observed in animals 
receiving diazepam. These changes have implications with respect to the antenatal 
monitoring of the fetus and sequelae in the newborn infant. (AM. J. OBSTET. GYNECOL. 131: 


749, 1978.) 


THE WIDESPREAD. use of diazepam has meant that it 
is not uncommon to find patients who are chronically 
ingesting this drug during pregnancy. The transpla- 
cental passage and accumulation of diazepam in the 
fetus have been demonstrated"? and the effects of 
acute administration of diazepam on fetal respiratory- 
like activity (FRLA) reported.* The objective of the 
present study was to observe the effects of chronic di- 
azepam administration on FRLA in the sheep. 


Material and methods 


Fight pregnant ewes of mixed breed had accurately 
dated gestations. By daily inspection, tupped sheep 
were recognized by being marked with dye from a pad 
held in harness on a ram's chest and were separated 
from the flock. The animals were brought to the ex- 


perimental area at least 7 days preoperatively to allow, ' 


adaptation. The operation was performed between 107 
and 126 days' gestation. At each operation general 
anesthesia was induced with an intravenous injection 
of thiopental and following endotracheal intubation 
maintained with methoxyflurane and oxygen in a 
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closed rebreathing circuit. By means of sterile tech- 
niques, a left flank incision was made to expose the 
uterus and the fetal position manipulated so that a 
small portion of the ventral aspect of the fetal neck 
could be marsupialized to an opening in the uterus to 
prevent loss of amniotic fluid. Polyvinyl catheters were 
inserted into the fetal carotid artery and trachea. 
Polyvinyl catheters were also inserted into the amniotic 
cavity and maternal carotid artery. Catheters within the 
uterus were exteriorized through the lower end of the 
flank incision. Incisions were closed and the ewe was 
allowed to recover from the operation. Antibiotic cov- 
erage was provided with | million units of procaine 
penicillin G and 80 mg. of gentamicin by intramuscular 
injection every 8 hours for 48 hours beginning on the 
day of operation. Following the operation ewes were 
placed in metabolism cages and allowed to eat and 
drink ad libitum. Patency of vascular catheters was 
maintained by filling the dead space with a solution of 
heparin, 1,000 units per milliliter. 

The cathéters in the amniotic cavity and fetal trachea 
were connected to Statham pressure transducers and 
pressures were recorded chronically on a Beckman 
RG11 Dynograph. FRLA was determined from the 
tracheal pressure record in the absence of maternal 
movement artifact which could be seen on the amniotic 
pressure tracing (Fig. 1). The incidence of FRLA was 
calculated as the percentage time that this activity was 
present for each hour of the day for the duration of the 
experiment. No measurements were taken before the 
fourth postoperative day to permit a period of meta- 
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Fig. 1. Typical episode of FRLA depicted on the tracing of fetal tracheal pressure. 


Table I. A comparison between the two groups cf animals for some factors that may have influenced FRLA 


"s 


bolic stabilization of the animals. Fetal and maternal 
blood was drawn every 48 hours for measurement of 
blood gases (at 39° C. in a Radiometer BMS3 Mark 9 
blood gas machine) plasma glucose,? cortisol,® ard di- 
azepam.” Corticosteroid and saturated lecithin ceter- 
minations were also carried out on 5 ml. 'sampzs of 
tracheal and amniotic fluid drawn every 48 hours as 
part of a continuing assessment of fetal pulme nary 
maturity which in no way interfered’ with the present 
protocol? | 

A light/dark cycle was maintained by an automatic 
switching mechanism so that it was light between "8:00 
hours and 17:00 hours, conforming approximat ly to 
sunrise and sunset. 

Four animals were given chronic daa njec- 
tions. These. were begun at approximately 90 Lours 
postoperatively. Diazepam (10 mg.) was injected in- 
tramuscularly into the hindquarters of the ewe hree 
times daily at approximately 08:00, 16:00, and 74:00 
hours. Four animals were used as controls, receiving 


Significance 
Gestational age (days) F24.5 x 7.1 132.6 + 5.0 P < 0.001 
H ; 
Maternal 413 + 0.093 7.392 + 0.045 N.S. 
Fetal 7-299 + 0.021 7.326 + 0.042 P « 0.02 
Pcos (mm. Hg) 
Maternal 34.0 + 2.5 35.2 + 2.7 . N.S. i 
Fetal 40.5 + 5.2 - 45.6 + 1.9 P < 0.001 . 
` Pos (mm. Hg) 
> Maternal 39.3 + 6.5 90.5 + 6.2 N.S. 
Fetal . 22.0 + 4.4 26.9 + 6.1 P 0.01 
° Fetal plasma glucose (mg./100 ml. 10.5 + 3.9 11:5 + 3.1 N.S. 
Cortisol (ng./ml.) " 
Maternal 30.6 + 26.8 108.7 + 54.8 N.S. 
p ^ >» Fetal 35:62 30:3 65.2 + 24.1 N.S. 


~ 


placebo injections of 5 ml. of sterile saline under the 
same time schedule. 
Results 


All animals were judged to be in a physiologic condi- 
tion during the period of experimentation despite 


some. differences with respect to fetal arterial blood, 


pH, Pco3, and Po, observed between the diazepam- 
treated and control fetuses. Fetal plasma glucose and 
cortisol levels were similar in both groups of animals. 
The diazepam-treated group of animals was at a 
slightly younger gestational age (Table 1). 

A total of 1,025 hours of recordings of fetal tracheal 
and amniotic fluid pressures were analyzed in animals 
that had received diazepam and compared to 904 
hours of similar records of control animals. FRLA was 
present for $3.3 + 24.2 per cent of the time in 


. diazepam-treatec animals and for 29.6 + 18.4 per ceni 


of the time in control animals (t = 3.72, P « 0.001). i 
Although FRLA was increased over all in diazepani- 
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treatec animals, a suppressive effect of diazepam on 
FRLA was noted when the mean FRLA for 2 hours 
prior to diazepam injections (31.8 + 22.6 per cent) was 
compared to the mean FRLA in hours 2 and 3 postdi- 
azepam injections (23.6 + 19.3 per cent, t'— 4.38, 
p < 0.001). In the placebo-treated animals the mean 
FRLA for 2 hours prior to placebo injections (25.6 + 
18.0 per cent) was not significantly different from the 
mean FRLA in hours 2 and 3 after injections (27.1 + 
7 per cent, t = 0.52, P N.S.) (Fig. 2). 

i^ circadian rhythm in FRLA was demonstrated. The 
mean FRLA was calculated and plotted for each hour 
of the day for the duration of the experiment and con- 
trol animals were compared to diazepam- -treated ani- 
mals (Fig. 3). In control animals a peak of FRLA be- 
tween 18:00 and 21:00 hours (38.3 + 19.5 per cent) 
was significantly different from a trough of FRLA be- 
tween 06:00 and 09:00 hours (25.7 + 16.8 per cent, 
t-5.81,P«0.001. | 

In diazepam-treated animals this rhythm was re- 
versed, with a peak in FRLA occurring between 06:00 
and 09:00 hours (38.4 + 29.9 per cent) and a trough in 
FRLA between 18:00 and 21:00 hours (29.4 + 24.1 per 
cent, t = 3.66, P< 0.001). The differences in the 
FRLA during these time periods were also significant 
between groups of animals so that at 18:00 to 21:00 


" hours diazepam-treated animals at a trough of FRLA 


(29.4 + 24.1 per cent) were different from controls at 
a peak of FRLA (38.3 X 19.5 per cent, t= 3.52, 
P « 0.001). Similarly, at 06:00 to 09:00 hours, FRLA in 
diazepam-treated aniials (38.4 + 29.9 per cent) was 
significantly different from FRLA in controls at this 
time (25.7 + 16.8 per cent, t = 5.30, P « 0.001). 

In the calculation of the mean incidence of FRLA for 
each hour of the day it was noted that there was greater 
variation during each hour in the incidence of FRLA in 
diazepam-treated animals. This was expressed as larger 


standard deviations. Thus, over the whole 24 hour 


period, the mean standard deviation for FRLA for di- 
azepam-treated animals was 24.1 + 1.6 and for control 
animals 17.9 + 2.0 (t = 12.17, P < 0.001). 

All blood samples analyzed for diazepam levels gave 
results at the lower end of the sensitivity of the assay so 
that correlation between FRLA and fetal and maternal 
plasma diazepam levels was not meaningful. 


Comment 


This study has shown that FRLA was modified over 
prolonged periods of time in sheep given repeated di- 


yazepam injections. Sur prisingly, in these animals there 


was an over-all increase in FRLA. The mechanism for 


; this increase, which was slight but statistically sig- 


* 
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DIAZEPAM PLACEBO 
* 
: | | 
31.8214. 29.8416 23.611.2% | 2561.9 2712.2 
hrs #2 hrs #2 hrs 243 hrs 1+2 hrs243 
. pre post post pre post 
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Fig. 2. The mean incidences of FRLA + S.E. before and after 
injections. FRLA was significantly suppressed (P « 0.001) in 
hours 2 and 3 after diazepam injections. 


nificant, was unclear. Previous experiments have 
shown that acute administration of diazepam to either 
the ewe or directly to the fetus resulted in a suppres- 
sion of FRLA which was in keeping with the known 
effects of diazepam on the central nervous system.* 
This suppressive effect was still observed in these 
chronic experiments when the mean FRLA was exam- 
ined around the times of diazepam injections. Thus, 
FRLA was significantly less during hours 2 and 3 fol- 
lowing diazepam injections than FRLA for 2 hours be- 
fore injections. With each intramuscular injection, 
therefore, absorption and distribution of diazepam 
took at least 1 hour for its effect to become measurable 
on FRLA. Observations in the human subject have 
suggested that a period of 40 minutes was required for 
equilibration of fetal and miaternal plasma levels of di- 
azepam following a single intramuscular injection of 10 
mg. of diazepam.? The over-all increase in FRLA may, 
therefore, have represented a rebound effect following 
periods of suppression. Further support for this prop- 
osition was suggested by the significantly greater varia- 
tion about the mean in FRLA for each hour of the day 
in diazepam-treated animals. It appeared that the "con- 
trols" for regulation of ERES were mage d stable by 
diazepam. 

.. A circadian rhythm in FRLA has been described by 
Boddy, Dawes, and Robinson? and was confirmed by 
the present study. Itis not known whether this rhythm 
is an inherent fetal neural rhythm or whether FRLA 
passively follows exogenous influences such as light 
and sound or maternal influences such as uterine blood 
How.? Subsequent observations by Boddy and Dawes!? 
suggested that when external variations in sound, light, 
temperature, and noise were reduced to a minimum, 
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15 18 24 


TIME OF DAY 


Fig. 3. The mean incidence of FRLA fore ch hour of the day showed a circadian rhythm with peaks 
and troughs between 06:00 to 09:00 and 78:00 to 21:00. The rhythm for diazepam-treated animals 


was reversed. 


the rhythm persisted so that it was likely that the 
rhythm originated within the pregnant animal. The 
present study demonstrated persistence of a circadian 
rhythm in FRLA in diazepam-treated animals that was 
180 degrees out of phase with the rhythm in coztrol 
animals. All animals were housed under the same ex- 
perimental conditions, which also argued against 
exogenous factors bearing an influence on this activity. 

FRLA is associated with rapid eye movement (FEM) 
sleep in the sheep and the rhythm in fetal REM sleep 
follows that of FRLA.® Diazepam, however, is sad to 
have minimal effects on REM sleep" in man so the the 
reversal of the rhythm in FRLA in diazepam-treated 
animals may not be due to the direct effects of Gaze- 
pam on REM sleep alone. Diazepam does sup 2ress 
slow-wave sleep in man!’ and the observed effect of a 
reversal of the rhythm in FRLA may have been associ- 
ated with diazepam-induced alteration of fetal leep 
rhythms, 

The function of sleep is not known. There ir evi- 
dence that sleep may have a synthetic purpose. M totic 
activity of cells and secretion of anabolic hormones 
have been reported as showing circadian rhythme with 
maxima during stages of slow-wave sleep.'? If thiscon- 
cept is indeed founded on fact, then the phenomena of 
sleep rhythms and factors bearing an influence or such 
rhythms are of obvious importance to the develc ping 
organism. 


` 


It is possible that other neuroendocrine rhythms 
may have been affected by diazepam administration. 
Rhythms in other factors were not looked for in this 
study since the finding of a reversal in the rhythm 
of FRLA was not obviously apparent and indeed was 
unexpected until records and data were analyzed. Cer- 
tainly, the mean level of fetal cortisol in diazepam- 
treated animals (65.1 + 30.3 mg. per milliliter) was re- 
markably similar to that of control animals (65.2 + 24.1 
mg. per milliliter. However, mean values of isolated 
samples cannot assess rhythmic patterns and moreover 
a rhythm in fetal corticosteroids has been denied." 

Comment should be made with respect to the differ- 
ences observed between the two groups of animals. 
Gestational] age may in part have influenced the degree 
of variation of FRLA in diazepam-treated animals since 
maturation in the regulation of FRLA would be ex- 
pected to proceed with time. On the other hand, one 
would teleologically expect the younger fetus to have 
less FRLA, the reverse of which was seen in diazepam- 
treated animals. It is also highly unlikely that gesta- 
tional age influenced differences in circadian rhythms 
in the two groups of animals. Boddy and Dawes de- 
scribe the rhythm in FRLA as being present as early 
as 85 to 90 days’ gestation,'® whereas the youngest fe- 
tus during the period of this present experiment wast 
11] days. 


Differences between the fetal blood gas status of the * 
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Number 7 


two groups of animals are difficult to explain and can- 
not be ascribed to the effects of diazepam, since doses 
of up to 8 mg. per kilogram of diazepam have been 
reported to.be without effect on fetal cardiovascular 
functions or oxygenation.'* However, it was felt that 
observations were within the physiologic range and 
that the minor differences could not explain differ- 
ences in FRLA, since the direction of change in pH, 
Po, and Pco, in the diazepam-treated fetus would 


more likely have been associated with a decrease in 


FRLA rather than an increase. 

The finding of extremely low levels of diazepam in 
the plasma of both ewe and fetus after chronic diaze- 
pam administration by intramuscular injection was 
surprising and difficult to explain. However, we are 
unaware of pharmacodynamic studies with respect to 
diazepam in pregnant sheep other than the acute study 
reported by one of us.* In that study it was shown that 
diazepam, administered intravenously to the ewe is 
rapidlv transferred to the fetus but is quickly cleared 
from both fetal and maternal plasma. After 1 hour 
plasma levels were at the lower end of the sensitivity of 
the assay so that the present findings of very low 
plasma levels of diazepam are not inconsistent with 
either rapid metabolism or sequestration of diazepam 
to a different compartment. Unfortunately, metabo- 
lites of diazepam were not measured in this present 
study. N-desmethyl diazepam is known to be the major 
metabolite of diazepam and has a much longer half-life 
in mar. than its parent compound." ? ; 

Since studies in the human subject have suggested 
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that the monitoring of FRLA in the antenatal period 
may prove to be of value in the assessment of the 
fetus," then it is important to be aware of the effects ef 
drugs on this activity, particularly in high-risk preg- 
nancies. Extrapplation from the sheep fetus to the 


human is fraught with difficulty but it is of interest to 


note the recent report by Boddy’ that the acute admin? 
istration of diazepam to pregnant patients was associ- 
ated with a decrease of FRLA in the latter half of the 
second hour aftem drug administration, similar to the 
observations in this study. Furthermore, it was noted 
there was a "normal" amount of FRLA in pregnancies 
where regular repeated ingestion of diazepam had oc- 
curred over several weeks.! 

If FRLA represents a "learning process" in the de- 
velopment cf the respiratory system, then long-term 
modification of this activity by diazepam may have con- 
sequences with respect to patterns of respiration in 
newborn infants. Withdrawal symptoms in newborn in- 
fants chronically exposed to diazepam have been de- 
scribed" and it was noted that one infant in this report 
died at the age of 6 weeks from sudden infant death 
syndrome. The possibility exists that other fetal 
neuroendocrine rhythms may be disturbed by chronic 
diazepam administration. 


We acknowledge the expert technical assistance of 
Miss Diane Minshall and the co-operation of Dr. A. H. 
Neims, Department of Developmental Pharmacology, 
McGill University, Montreal, for measurement of di- 
azepam levels. 
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Hemolytic disease of the newborn due to anti-Js^ 
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A case of hemolytic disease o` the newborn due to anti-Js? is described. The 
immunohematologic status of the mother and her offspring is presented. 


(AM. J. OBSTET. GYNECOL. 131: 755, 1978.) 


A GRAVID WOMAN was referred to us because of the 
presence of isoantibodies in her serum which it was 
thought might cause hemolytic disease of the newborn. 
The antibodies were identified as anti-Rh, (D) and 
anti-[s^.! On further investigation, it was discovered 
that zhis patient was the same as the one that reported 
by Wake and associates? as the first known case of 
hemolytic disease of the newborn due to anti-Js®. This 
report presents the immunohematologic status of this 
woman and her offspring. Since the initial report, no 
other such incidents of hemolytic disease of the new- 
born associated with anti-Js? have been reported. 


Case report 


A 2.947 kilogram black female infant was born after 
38 weeks' gestation to a 29-year-old woman, gravida 2, 
para l, abortus 0, after spontaneous vaginal delivery. 
The mother had been sensitized by both blood trans- 
fusion and one previous pregnancy. Her blood type 
was O, Rh, (D) negative and Js? negative. Both anti-Rh, 
(Dyand anti-Js® antibodies were present in her serum. 
The first infant, born 10 years ago, was not jaundiced 
and did not require exchange transfusion. Since that 
pregnancy, she had not received blood transfusion nor 
been pregnant. Amniocentesis performed at 33 weeks’ 


gestation showed a delta optical density at 450 nm. of . 


0.021, compatible with an unaffected or minimally af- 
fected fetus, according to the method described by 


Liley.? A repeat amniocentesis at 36 weeks’ gestation 


showed a delta optical density at 450 nm. of 0.018, 
again in the low Liley zone. The pregnancy was allowed 
to go to term. 
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After birth, the infant was in no cardiorespiratory 
distress, but she appeared pale and the hematocrit was 
33 per cent. Her blood type was O, Rh, (D) positive and 
Js? positive. Direct antiglobulin test was positive. Anti- 
Rh, (D) detectable in protein incubation phase and 
anti-Js” antibodies detectable in the antiglobulin phase 
were present in the serum. At 12 hours of age, she was 
placed under phototherapy because the bilirubin val- 
ues were: total, 10.6 mg. per 100 ml., and direct, 1.4 
mg. per 100 ml. At 42 hours, the hematocrit had 
dropped to 20 per cent. An exchange transfusion with 
230 ml. of Rh, negative and Js” negative frozen, de- 
glycerolized. red blood cells was performed. Subse- 
quently, the hematocrit was 44 per cent. The infant's 
course was complicated by a mild febrile episode, which 
rapidly resolved without additional therapy. She re- 
ceived 33 ml. of packed red blood cells obtained from 
the mother because the infant's hematocrit had again 
fallen to 28 per cent. Subsequently, the hematocrit rose 
to 41 per cent at 88 hours. By day 5, the bilirubin had 
dropped to 7 mg. per 100 ml. and phototherapy was 
discontinued. The infant continued to do well and was 
discharged on day 7 of age (see Table I). During the 
following examinations, the infant did not become 
anemic and at 3 months was well and thriving. A direct 
antiglobulin test was negative and her serum was free 
of detectable irregular antibodies. 

Maternal anti-Rh, (D) and anti Js" titers post partum 
were 1:320 and 1:40, respectively on day 19 and 
1:640 and 1:40, respectively, on day 73. With the use 
of reagent cells of known antigenicity and monospecific 
antisera, it was discovered that both antibodies were 
IgG and no red cell complement binding could be de- 
tected. Both the father and the previous sibling were 
found to be Rh, (D) positive and Js" positive. 


Comment 

Fewer than 0.1 per cent of blacks lack red blood cell 
Js" antigen of the Kell system. ? No cases of Js"- 
negative white have been reported.? We recently en- 
countered a Js? and Rh, (D)-negative black woman who 
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Table I. Infant’s clinical laboratory data 


















Hemoglobin 
(Gm./100 ml.) 


Hemat- 
ocrit (96) 


5/27 12 E 35 
© 5/27 20: ~ zy. 23 
5/98* - 49v US se . 90 
5/28 44 Sus 44 
5/29 49 fo 39 
5/301 84 9.3 : 27 
5/3] 101 t 40 
6/1 128 ves 41 


*Partial exchange with 230 ml. of packed RBC. 
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Serum bilirubin 























Nucleated (mg./100 ml.) 
Reticu- RBC (per 
loctyes ( %) 100 WBC) . Direct 





10.6 1.4 


| 


13.2 
11.8 
12.0 
— l 9.5 
— — 7.0 
— — 4.5 


pi jet 
NN 


esT 


j Transfusion with 33 ml: of packed RBC (donated by tbe mother). 


had been sensitized to both antigens and gave birth :o 
an infant who developed mild jaundice and anemaa. 
One previous case of hemolytic disease due to anti- s^ 
antibodies was reported by Wake and associates’ =n 
1969. To our knowledge, there have been no other 
reports of hemolytic disease of the newborn associated 
with anti-Js®. On detailed interviewing, we found tze 
mother in the present case and in the previous repc:t 
to be the same. She had been sensitized to Js” by blood 
transfusion at 16 years of age, prior to her first prez- 
nancy, and sensitized to Rh, (D) at delivery of her-first 
infant 10 years ago. Rh, (D) immune globulin was nat 
in common use at that time to prevent sensitization. 
Amniocentesis was indicative of a mildly affected 
fetus. Although there was dual sensitization and tke 
infant became anemic after birth, she did not become 
severely jaundiced. The latter may partly be due 15 
phototherapy. It is also probable that, during the lor.z 
interval between the two pregnancies, without other 


red cell sensitization, the mother's titer of IgG anti-Rh, 
(D) had become significantly decreased. This is sup- 
ported by the weak reactions of maternal anti-Rh, (D) 
prepartum and the rapid rise in the antibodies' titers 
after delivery of the second Rh, (D) positive infant. It is 
interesting to note that the maternal titers of anti-Js° 
remained essentially the same during the time between 
the first and second pregnancies, as well as 3 months 
after the second pregnancy. 

Considering the anticipated difficulty in obtaining 
compatible Rho (D)- and Js"-negative blood for the 
mother or other offspring in the future, arrangement 
was made for her to donate the blood to be stored as 


glycerolized frozen red cells (human). 


The authors are grateful for the aid and support of 
the Atlanta Red Cross Blood Center in providing the 


Glycerolized Frozen Red Blood Cells (Human) re- : 
: quired for the care of this infant. 
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Failure of serial chest ierat to predict recovery 
from respiratory distress syndrome 7 
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Chest radiographs of 29 patients with the clinical and radiographic diagnosis of RDS during 
the first 5 days of the illness were graded according to a modification of the classification of 
Bomsel. There was no significant difference between the radiographs of surviving neonates 
and those who died of RDS. Mean L/S ratios were also collected from 26 of the 29 
patients. Those who survived had significantly more mean L/S ratios >2.5 than did the 
nonsurvivors (p < 0.01). This difference did not correlate with the staging of the chest 
radiographs. The mean L/S ratio is a better predictor of survival than chest radiographs 
during the first 5 days of RDS. (Am. J. OBSTET. GYNECOL. 131: 757, 1978.) 


THE GASTRIC ASPIRATE L/S (lecithin—sphingo- 
myelin) ratio is useful in establishing the diagnosis of 
RDS (respiratory distress syndrome)! and serial mea- 
surements of tracheal and pharyngeal aspirate L/S 
ratios during the first postnatal days have established 
critical values associated with recovery from RDS.** 


The increase in the L/S ratio during recovery is | 


presumed to be a reflection of increasing lecithin 
production by the lung and precedes clinical improve- 
ment by 24 to 48 hours." ? 

The chest radiograph is also a useful tool in the 
diagnosis of RDS, and radiographic findings in the first 
24 hours have been useful in predicting the outcome of 
neonates with this disorder.* ë Presumably, the severity 
of thé illness can be correlated with the degree of 
atelectasis present on the initial chest radiograph and 
the clinical course predicted .*: $ 

This study was designed to compare the predictor 
value of survival between serial chest x-rays of infants 
with severe RDS during the first 5 days of life arid their 
tracheal aspirate L/S ratio. The hypothesis was that if 
biochemical lung maturation occurred, the alveolus 
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should become stabilized with a decrease in the severity 
of neonatal atelectasis and an improvement in the ra- 
diographic appearance of the chest, allowing predic- 
tion of survival based on the chest x-ray. 


Material and methods 


Twenty-nine neonates with the clinical and radio- 
graphic diagnosis of RDS, who required endotracheal 
intubation for management, had serial tracheal aspi- 
rates collected for measurement of the L/S ratio. The 
period of collection, methods of collection and mea- 
surement, and the correlation with the outcome have 
been previously reported? 

Chest radiographs, including AP and lateral views, 
were obtained on admission to the neonatal intensive- 
care unit and thereafter as needed for clinical man- 
agement of the patient.’ The radiographs were graded 
by a pediatric radiologist (L. R. K.) without knowledge 
of the patient's mean tracheal aspirate L/S ratio or clin- 
ical course, according to a modification of the classifica- 
tion of Bomsel® (Table I.) Radiographs with evidence 
of pulmonary interstitial emphysema or pneumo- 
thórax were graded as Stage IV because of the poor 
prognosis associated with these complications.’ Patients 
were classified as survivors or nonsurvivors depending 
on their clinical recovery from RDS. 

The survivors’ and nonsurvivors’ radiographs were 
scored for each day during the first 5 days. When sev- 
eral films were obtained on a given day, the highest 
number attained during that period was used. The 
staging was compared for the first 5 postnatal days. 
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Table I. Criteria for classification of chest 
radiographs of neonates with RDS* 


Stage | Criteria | 


1 Fine granularity of the lung pargnchyma which is 
clearer at the periphery. Air bronchogram does 

: not extend beyond the cardiothymic shadow 
2 More classital teneralized reticulogranular pat- 


‘tern, which is homogenous throughout both 


lung fields. Bronchograms extend beyond the - 


cardiothymic shadow - 

3, — Several micronodules are clufnped together into 
larger nodules. Bronchograms are clear in the 
middle and upper lobes to secondary and ter- 
üary bronchi. The cardiothymic border can still 
be separated from the lung opacites 

'4 Thoracic capacity with clear air bronchograms or 
presencé. of pneumothorax and/or interstitial 
emphysema 


*Modification of the criteria of Bomsel for the classifica- 
tion of initial chest PANOBTApHE in RDS5 6 


Comparison was also performed for groups of radio- 
graphs obtained on days 1 and 2 and for those ob- 
tained on days 3, 4, and 5 (Table II). Stages 1 and 2 and 
Stages 3 and 4 were combined: to insure sufficient 
numbers for statistical comparison. This combination. 
was appropriate since in Bomsel’s report, Stages 1 and 
2 had similar survival percentages (82 and 63 per cent) 
as did Stages 3 and 4 (11 and 0 per cent), suggesting 
comparable severity of clinical disease.? 

. The respiratóry support required by each patient 
during each 24 hour period was collated. Respiratory 
support was divided, based on which infants. required 
only ‘oxygen and which required either mechanical 
ventilation (MV) and/or continuous positive airway 
pressure (CPAP) (Table III). Since there could be a 
change in the status of an infant during a single 24 
hour period, a patient could be recorded i in each cate- 
gory for that day. - 

Twenty-six of the study patients had mean L/S ratios 
obtained during the first 5 days. Since a value of 2.5 has 
been previously shown in this group of patients to be 
useful as a predictor of outcome, this value was again 
used for comparison: between survivors’. arid nonsur- 
vivors tracheal aspirate L/S ratios.” ? Both the time 
intervals for L/S ratio analysis and staging of the chest 
films weré the same for all comparisons. The time 


periods, days l and 2 and days 3 to 5 were selected ` 


since previous work has shown that.an increase in the 
L/S ratios of surviving infants begins between 36. and 
72 hours of age. This results in a statistically significant 


difference between the numbers of L/S ratios greater 


than 2. 5 and less than 2.5 from survivors and nonsur- 


viyors on days 3, 4, and 5.28 


Patients who had. mean L/S ratios and a chest film 
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obtained during the same 24 hour period were also 
compared. The same time periods for comparison 
were retained for this analvsis (Table IV). 

All statistical comparisons were chi-square analysis. 
Significance was deñned as p < 0.05. 


Results 


Nineteen patients (66 per cent) clinically recovered 
from RDS as judged by marked improvement in in- 
spired oxygen requirements and mechanical ventilator 
support. The mean birth weight of the survivors was 
1,677 grams + 504 (mean + 1 S.D.). The mean gesta- 
tional age was 32.2 weeks + 1.9. Ten patients (34 per 
cent) did not demonstrate improvement in their RDS 
and died. Their ventilator course and associated diag- 
nosis are listed in Table V. The mean birth weight of 


. the nonsurvivors was 1,555 grams + 358 and their 


mean gestational age was 31.2 weeks + 3.0. 

A total of 102 radiographs were graded during the 
first 5 postnatal davs, 65 (64 per cent) from survivors 
and 37 (36 per cent) from nonsurvivors. Thirty-six of 
65 (55 per cent) chest films from surviving infants were 
graded as Stages 3 or 4; 26 of 37 (70 per cent) films of 
nonsurvivors were similarly staged. This difference 
was not significant nor was there any difference in the 
staging of the chest radiographs between survivors and 
nonsurvivors when the time of comparison was days 1 
and 2 or days 3 to 5 (Table I). 

Three of 19 surviving infants required only CPAP 
for the management of their RDS and this was provid- 
ed at 3, 16, and 27 hours of age and was removed at 
116, 114, 100 hours of age, respectively. The 16 re- 
maining surviving infants required MV support during 
their illness which on occasion was alternated with | 
CPAP. Nine of the 19 surviving infants were receiving 
only oxygen for support by the end of the fifth 
postnatal day (Table V). Eight of these infants were 
removed from MV or.CPAP during the fifth day. All 
the nonsurvivors required MV during their course and 
this mode of therapy had been instituted in all patients 
by the end of the second day. 

It was not possible to determine which mode of re- 
spiratory support a patient was receiving when the 


Staged radiograph was obtained if the patient's support 


was altered during the 24 hour period, i.e., removed 
from MV and receiving only oxygen or receiving only 
oxygen and then placed on MV. This, however, did not 
appear to affect the results. On day 3 the two patients 
who for a portion of the 24 hour period received only 
oxygen for support had radiographs staged as 1 and 3.*. 
The patient on day 4 who received only oxygen did not 
have a radiograph staged and on day 5 only one of niné 
patients who received only oxygen had a staged radio- 
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Table II. Staging of chest eee obtained during the first 5 postnatal days 


Tos [os Dc lI 


13 (46) - 5$) 
15(54) 


Stages S* 
land2t 29(45)t 11(30) 
3 and 4 36 (55) 26 (70) 


Days 3-3 


1643) — 6(99) 


. M(69) , 21(57) 151) 





XS = Survivors; NS = nonsurvivors. | 


t Stages are a modification of Bomsel’s criteria for des radiographs of atig with RDS. 


+ Number in- parentheses is per cent of the column total. 


Table III. Respiratory support required by 
postnatal day 





Postnatal day 






Survivors: 
O; only 17 4 2 l 9 
MY and/or CPAP 14 18 19 18 18 

Nonsurvivors: 

QO; only 7 — — -— — 


MV and/or CPAP 10 10 9 ' 8 7 





graph and this was graded as Stage 2. If these radio- 
graphs were removed from the analysis, there would 
remain a total of 34 staged radiographs from surviving 
patients on days 3 to 5. Fourteen (41 per cent) of these 
radiographs were Stages 1 or 2 and 20 (59 per cent) 
were Stages 3 or 4. Thus, the result would not be al- 
tered. ; 

Seventy-two mean L/S ratios were determined in the 
study population: 46 from sürvivors and 26 from non- 
survivors. Thirty of 46 (65 per cent) L/S ratios from 
survivors were greater than 2,5 and only three of 26 


(12. per cent) from nonsurvivors were of this mag- 


nitude (X? = 19. 2, p « 0.01). On days 1 and 2, there 
was no significant difference between survivors and 
honsurvivors. The significant difference in mean L/S 
ratios greater than 2.5 and less than 2.5 between sur- 
vivors and nonsurvivors occurred on days.3 to 5. Dur- 
ing that time frame 29 of 35 (83 per cent) mean L/S 
ratios from survivors were greater than 2.5, whereas 
only three of 18 (17 per cent) values from nonsurvivors 
were of this magnitude ( = 23, p < 0.01). 

Infants with L/S ratios greater than 2.5 had 13 ra- 
diographs (68 per.cent) graded as Stage 3 or 4 and six 
radiographs (32 per cent) which were Stage 1 or 2 (Ta- 
ble IV). Infants with mean L/S ratios less than 2.5 had 
17 of 29 (58 per cent) Stage 3 or 4 radiographs and 12 
of 29 (41 per cent) Stage 1 or 2 chest films. This was not 
a significant difference. On days 3 to 5, the percentage 


difference of Stage 3 and 4 radiographs from infants 


with mean. L/S ratios greater than 2.5 (72 per cent) and 
less than 2.5 (53 per cent) was 250 not significant. 


Table IV. Comparison between mean L/S ratios 
greater than and less than 2.5 and chest 
poop stage | 













Mean L/S ratio 


Days 1 and 2 Days 3-5 


land2  6(82)* 12(41) 1(100) 4(88) 5(28) 8(47) 
3and4 13(68) 17 (59) 0(0) 8(67) 13(72) 9(53) 








*The number in parentheses i is the per cent of the column 
total. 


Table V. Nonsurvivors of RDS 


Ageon | Agedied* | 
MV (hr) | (hr) Diagnosist 






Autopsy 


ie wow 205 RDS, ICH No 
2° 40 44 RDS, ICH Yes 
3 Birth 476 RDS, PDA, BPD Yes 
4 li 330 RDS No 
5 36 436 RDS, ICH Yes 
6- 19 487 RDS, PDA Yes 
7 Birth . 86 RDS, E. coli men- No 
ingitis 
8 14 72 RDS, ICH Yes 
9 4 204 RDS Hyper- No 
. bilirubinemia 
10 4 1039 RDS, BPD Yes 





* AII nonsurviving infants once on mechanical ventilators 


remained so until they died. 


TICH, Intracranial hemorrhage; PDA, patent ductus arte- 
riosus; BPD, bronchopulmonary dysplasia; MV, mechanical 
ventilation; RDS, te) distress syndrome. 


Gonimsnt 


; The results of this study do not refute the reports of 
BomseP and Bomsel and Conchard on the use of the 
initial chest radiograph i in predicting outcome in RDS. 
Our patients differed from Bomsel's patients since they 
were selected because: (1) all had severe disease which 
required endotracheal intubation and (2) their chest 
films for a total of five days were scored. We also agree 
that the chest radiograph is a valuable adjunct in the 
diagnosis and management of RDS and had antici- 
pated that as the survivors of RDS improved, their 
chest . radiographs would reflect ‘this - improvement. 


t 
. 


Pe 
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However, we were unable to discriminate between 
survivors and nonsurvivors on the basis of chest radi»- 
graph staging during the first 5 days and would advise 
caution in the use of roentgenograms as prognostic 
tools regarding survival after the initia] film. | 

We would be particularly reticent to predict outcome 
based on the-chest radiegraph of patients on CPAP cr 
MV. This form of therapy increases the functional re- 
sidual volume of the lung and it may reduce the seve-- 
ity of the alveolar atelectasis and thes artificially alter 
the chest radiograph's appearance and staging.” This 
may be the explanation for our failure to idetitify di-- 
ferences between the chest films of survivors and non- 
survivors. However, since the majority of our patient, 
both survivors and nonsurvivors, had Stage 3 or 4 dis- 
ease by chest radiograph, the distending pressure dri 
not apparently bias our results. 

A more likely explanation for our finding is that ore 
of the first steps in recovery from RDS is an increase m 


the lecithin secretion of the lung, as evidenced by an 


attainment of a mean L/S ratio greater than 2.5. Once a 
critical concentration of lecithin and possibly other su-- 
factant components is achieved, alveolar stability is 
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maintained and atelectasis resolves with corresponding 
improvements in the chest radiograph. A finite period 
of time would then be required for resolution of the 
atelectasis and our study period may not have been of 
sufficient duration to reflect the radiographic changes, 
but was sufficiently long to identify the biochemical 
and clinical improvement. 

Our previous findings of clinical improvement oc- 
curring 24 to 48 hours after the increase in the sur- 
vivors’ L/S ratio and the eventual attainment of normal 
chest radiographs in infants with RDS support this con- 
tention.? We further examined this concept by stag- 
ing the chest films of patients on the day the mean L/S 
ratio achieved 2.5 and also on the day following and 
were again unable to identify significant differences 
between the two days. This suggests that the radio- 
graphic changes followed biochemical change by more 
than 24 hours. ` 
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Persistent pulmonary hypertension in the neonate: 
Development of an animal model- 7 


WILLA H. DRUMMOND, M.D. 
JOHN M. BISSONNETTE, M.D.* 
Portland, Oregon 


Chronic intrauterine hypoxia was induced in third-trimester lamb fetuses by daily 
embolization of the maternal side of the placenta with nonradioactive microspheres. After 
delivery at term, the chronically hypoxic fetuses had significantly increased pulmonary 
artery pressures when compared to nonhypoxic control measurements. This preparation 
appears to be a satisfactory model for experimental study of persistent pulmonary 
hypertension in the neonate. (AM. J. OBSTET. GYNECOL. 131: 761, 1978.) 


NEONATES WITH PERSISTENT pulmonary hyperten- 
sion (PPHN) have abnormally elevated pulmonary vas- 
cular resistance and cyanosis secondary to right-to-left 
shunting through the ductus arteriosus and foramen 
ovale. These infants frequently have been born after 
pregnancies complicated by obstetric conditions that 
might have compromised fetal oxygenation prior to 
labor. Many of the infants are also small for gestational 
age or have, physical evidence of dvsmaturity.’ Infants 


with persistent pulmonary hypertension have been 


found to have an abnormally thick layer of medial 
smooth muscle in their pulmonary arterioles.? A similar 
pathologic change was found in the small pulmonary 
vessels of fetuses born of rats kept in a hypoxic atmo- 
sphere for half the time of gestation? Creasy and col- 
leagues! produced lamb fetuses of low weight for gesta- 
tional age by chronically infarcting the ewe’s placenta 
with microspheres. Low arterial oxygen tension and 
rising hematocrits in these growth-retarded fetuses 
suggested that a physiologically significant chronic 
hypoxic stress had developed. Taken together, these 
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observations and experiments suggested that term 
lambs born after controlled chronic intrauterine 
hypoxia would exhibit physiologic findings of pulmo- 
nary hypertension with right-to-left shunting bypassing 
the lungs. i 


Materials and methods 


Pregnant ewes of 110 to 114 days’ gestation were 
anesthetized with 4 per cent halothane and maintained 
throughout operation on | to 1.5 per cent halothane, 
80 per cent nitrous oxide, and 20 per cent oxygen. 
The.ewe was placed in a supine position, and the ab- 
domen was shaved, prepared with iodinated surgical 
scrub, and draped for sterile surgery. A fetal hind leg 
was exteriorized through a purse-string incision in the 
uterus to prevent loss of amniotic fluid. A fetal femoral 
or dorsalis pedis artery was cannulated with an 
appropriate-size polyvinyl catheter, which was ad- 
vanced 10 to 15 cm. into the descending aorta. The 
catheter was filled with sterile heparin, clamped, and 
sutured to the fetal skin. The fetal incision was closed. 
After instillation of one million units of penicillin G 
into the amniotic fluid, the uterine incision was closed. 
The main uterine artery to the pregnant horn was then 
cannulated with an 025 silicone rubber ,catheter 
threaded 15 to 20.cm. from a distal branch under di- 
rect vision, positioned just proximal to the bifurcation 
of the main uterine artery to the pregnant horn, and 
sutured to the uterine wall. Both catheters were ex- 
teriorized onto the ewe's flank and the abdominal inci- 
sion was closed. Penicillin (1:x 109 U.) and streptomy- 
cin (1 Gm.) were administered intramuscularly once 
daily to the ewe for one week postoperatively. 

After the fetus had recovered from the effects of 
operation (two to four days), daily embolization of two 
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Table I. Fetal arterial Poz, pH, and hematocrit serizlly sampled before and after the development of hypoxia 
during embolization (E) as compared to these values in a similarly prepared unembolized fetus (C)* 


d | RT Fetal Po, (torr) Fetal pH 
p Lo 
21935-E * 99.6 +0.5 20.1 + 0.9 . 16.8 7.36 + 0.01 7.35 + 0.01 7.33 
21942-E 23.2 + 0.96 90.1 + 0.53 18.2 7.88 + 0.01 7.36 + 0.02 7.99 
21964-E 29.0 x 1.7 19.9 + 0.4 ` 17.8 7.39 + 0.01 7.33 + 0.04 7.21 
Group mean 22.8 + 0.44 30.3 + 0.4 17.6 + 0.42 7.37 x: 0.01 7.35 + 0.01 7.28 x 0.04 
(n = 16 (n = 15 (n = 16) (n = 16) | 
21929.C 25.7 + 0.3 - 94.4 7.89 + 0.01 oa 7.38 
p < 0.01 p < 0.001 N.S. p < 0.02 


*The low values were reached after injection of 12 to 32 x 10° (mean, 20.7 + 5.2 x 105) nonradioactive microspheres into the 
uterine artery. P values were obtained by unpaired t testingbetween pre- and postembolization values and values obtained through- 
out the entire gestation of the unembolized lamb. Mean pulmonary and systemic artery pressures measured after delivery in the 
same lambs are shown in the last two columns. Po; and pE were not significantly different between these two groups of newborn 


lambs. N.S., not significant. 
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O= Control pHz7.31£.0A(£ SEM) 
@= Embolized pHz7.295.01(* SEM) 
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Fig. 1. Ratio of mean pulmonary artery pressure to sirrulta- 
neously measured mean descending aortic pressure vs. PaO, 
in a newborn lamb. The mathematically fitted curvez are 


significantly different from each other zt the 0.01 level by 
analysis of covariance. e, Embolized group; o, unembolized 


control. 


million sterile, 15 u nonradioactive microspheres into 
the placenta was begun. Fetal blood gases were 
monitored every other day. When significant hypoxia 
and acidosis occurred (pH < 7.3, Po; < 17, Pco; = 60), 
embolization was discontinued, the monitoring of fetal 


blood gases and hematocrits were continued, and the 


pregnancy was carried to term. At term (144 days), we 
delivered the fetus by cesarian.section using spinal 
anesthesia (Pontocaine* plus 20 per cent sucrose) to the 
ewe. 

After delivery the lamb was loosely restrained on a 

warmed table, the umbilical artery and vein were cathe- 
terized. We infiltrated 1 per cent lidocaine anesthetic 
into the neck and placed a flow-directed, balloon- 
tipped catheter in the main pulmonary artery trans- 
venously via the r.ght jugular vein. 
" The pulmonarv artery and aortic catheters were 
connected to Statham 23Db transducers,} and pressure 
tracings were recorded continuously for 180 to 220 . 
minutes after delivery. The lambs spontaneously 
breathed room air. Acute hypoxia was induced inter- 
mittently by delivery of hypoxic gas mixtures via a 
hood. Arterial blood gases were determined at inter- 
vals throughout the study and correlated with simulta- 
neously recordec pulmonary and systemic arterial 
pressures. Catheter position was ascertained at post- 
mortem examination. 


Results 


For this study 10 ewes were prepared for operation. 
Three fetuses developed chronic hypoxia after in utero 
embolization and survived to term for postnatal study. 
One fetus, prepared in the same manner but not em- 
bolized, survived to term and was studied postnatally as 
a normal’ control. Three ewes had twin fetuses that 


. failed to survive the postoperative period. Three sin. 


gleton fetuses survived the immediate postoperative’ 


*Winthrop Laboratories, New York, New York. 
TSwan-Ganz, Edwards Laboratories, Santa Ana, California. 
iStatham Instruments, Inc., Oxnard, California. 
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Newborn artery pressure 












Fetal hematocrit (mm. Hg) 

31.3 € 1.8 99.2 ELT 64.5 + 6.6 88.8 + 5.0 
33.0 +0.95 34.7 + 0.83 83.0 + 9.9 77.8 + 2.8 
31.0 + 1.0 36.3 + 0.57. 63.7 £+ 5.4 61.7 + 3.7 
31.9 + 0.7 35.3 + 0.6 67.8 + 2.0 77.5 x 2.6 
(n = 12) (n = 24) (n = 24) (n = 24) 

31.2 + 0.95 = 44.1 + 12.4 98.8 9.2 
(n = 10) (n = 9) (n = 9) 
NS. p < 0.005 p < 0.001 


p « 0.001 


period but were aborted prior to term. The embolized 
lambs developed significant hypoxia and acidosis after 
injection of 12 to 30 (mean, 20.7 + 5.2 x 10°) micro- 
spheres into the placenta. During che third trimester of 
gestation, mean femoral artery Po, in embolized 
fetuses was 20.9 + 0.3 torr vs. 24.2 + 0.4 torr for the 
control (P « 0.01); embolized pH = 7.36 + 0.01— 
control, 7.38 + 0.01 (P « 0.01); embolized hematocrit, 
35.0 + 4.0 per cent—control, 32.6 + 0.6 per cent 
(P « 2.01) (Table I). 

The relationship between mean pulmonary artery 
pressure and arterial Po, at a similar pH over the range 
of 15 to 80 torr was examined in all neonatal lambs. 
Throughout the. total range of PaO, the embolized 
group showed a higher mean pulmonary artery 
pressure at a given PaO, and pH taan the control. Be- 
cause pulmonary artery pressure rise usually was ac- 
companied by a fall in systemic pressure in both 
groups, the ratio of mean pulmonary artery pressure 
to mean aortic pressure vs. PaO, was graphed (Fig. 1). 
The hyperbolic curve was plotted mathematically by 
fitting the data points to a power function of the form 
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y = ax”. Values of r show better fit for the hyperbolic 
curve than for a linear function. A more pronounced 


inverse. relationship of pressure and arterial oxygen 
. tension was found in the embolized group than in the 


control. The difference between the two groups was 


. significant at the 0.01 level by analysis of covariance. 
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Comment 


The normal neonatal pulmonary circulation con- 
stricts in the presence of alveolar and arterial hypoxia, 
acidosis, hypercarbia, and hypothermia. Some new- 
born infants have symptomatic pulmonary vasocon- 
striction in the absence of any of these factors. 
Polycythemia has been shown to be associated with ele- 
vated pulmonary arterial pressures both in man? and in 
lambs.® The pulmonary vascular effect of polycythemia 
was shown to be an important consideration at hemato- 
crits greater than 60. per cent. Our long-term- 
embolized fetuses developed significantly higher he- 
matocrits than did nonhypoxic controls. However, the 
level of 35.0 + 4 per cent present in the lambs seems 
insufficient to explain the degree of increased pulmo- 
nary artery pressure present in the experimental 
lambs. 

The exaggerated pulmonary vascular response to 


hypoxia found in the lambs subjected to chronic in 


utero hypoxia during the third trimester of gestation, 
therefore, seems similar to the responses of neonates 
with PPHN. While a specific mechanism for the in- 
creased pulmonary vasoreactivity found after chronic 
intrauterine hypoxia has not been established, we have 


© concluded that chronic intrauterine hypoxic stress is 


associated with increased responsiveness of the pulmo- 
nary circulation to hypoxia in the neonatal lamb. This 
model appears to be a satisfactory preparation for ex- 
perimental study of the pathophysiology of idiopathic 
pulmonary hypertension of the neonate. 
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Determination of disaturated lecithin in rhesus monkey - 
. amniotic fluid as an index of fetal lung maturity 
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Bethesda, Maryland, Washington, D. C., and Madison, Wisconsin 


Although increased concentrations of total lecithin im amniotic fluid allow prenatal 

assessment of fetal lung maturation, it has become clear that routine use of the L/S index 

may lead to a substantial number of inaccurate predictions. Since disaturated lecithin (DL) 

is a more specific marker of pulmonary surfactant tran total lecithin, we developed a 

convenient method for measuring this phospholipid in amniotic fluid, and then evaluated its 

level in pregnant rhesus monkeys of 120 to 163 days of gestation. The method involves 
osmic acid destruction of unsaturated lipids, chromatographic isolation of disaturated 

lecithin, and quantitation by phosphorus assay. It can be performed in approximately 5 

hours on 4 ml. of amniotic fluid and yields 67 + 3 per cent average recovery of added 
*C-dipalmitoyl lecithin. The results of analyzing 36 rhesus amniotic fluid specimens showed 

that disaturated lecithin and the disaturated lecithir/sphingomyelin ratio (DL/S) increase sharply 
after 150 days of gestation, consistent with the patern of lung maturation in this species. We 
conclude that disaturated lecithin can be readily quantitated in primate amniotic fluid and that its 
concentration, the DL/S ratio, and percentage of d saturated lecithin are potentially useful indices of 
fetal lung maturity for the clinical laboratory. (AM. .. OBSTET. GYNECOL. 131: 764, 1978.) 


- THE SURFACE-ACTIVE components of the lung are 
primarily phospholipids. It has been shown that the 
most abundant of these are lecithins (3-sn-phospha- 
tidylcholine species). In the lung, because of variatsons 
in fatty acid composition, there are several type- of 

. lecithin. Total lecithin, however, is not surface acuve, 
and only the disaturated fraction displays this prop- 
erty, particularly dipalmitoyl lecithin (DPL). Data 
gathered from several studies, as reviewed by Farrell 
and Avery,‘ have shown that the surface-active material 
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of the fetal lung reaches amniotic fluid in late gestation, 
leading to an increase in the concentration of lecithin. 
Consequently, assessment of fetal lung maturation can 
be carried out by analyzing lecithin concentrations in 
amniotic fluid, a measurement which at present is 
usually performed in clinical laboratories by determin- 
ing the lecithin/sphingomyelin (L/S) ratio described by 
Gluck, Kulovich, and Borer*; since the sphingomyelin 
concentration does not change during gestation, it is 
used in the L/S ratio method as an "internal standard" 
or reference base. 

Although the L/S procedure has ted reliable for 
identifying lung maturity in normal pregnancies, sev- 


eral investigators? * have reported that both false- - 


positive ("mature") and false-negative ("immature") 
L/S ratios may occur, particularly in complicated preg- 
nancies. According to Morrison and associates,‘ false- 
negative L/S ratios can increase fetal mortality rates 
due to the fact that in distressed pregnancies, delivery 
tends to be.delayed as the obstetrician waits for a 
higher L/S ratio on a repeat amniocentesis. 


Even though disaturated lecithin is a more specific 


marker of pulmonary surfactant than total lecithin,’ 
procedures for measuring this fraction in the past have 
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been tedious, extremely time consuming, and not ap- 
plicable to the clinical laboratory. These considerations 
led to the present study, in which we report a conve- 
nient approach for the measurement of disaturated 
lecithin in primate amniotic fluid, based on ‘adaptation 
of the method described by Mason, Nellebogen, and 
Clements.? The goals of this study, therefore, were: (1) 
to devise a method which would permit relatively rapid 
and reproducible quantitation of disaturated lecithin in 
amniotic fluid, (2) to delineate the normal relationship 
of amniotic fluid disaturated lecithin concentrations to 
gestational age, and (3) to: determine if disaturated 
lecitain in amniotic fluid could possibly serve as an 
index of fetal lung maturity in uncomplicated preg- 
nancies. Because of similarities between the rhesus 
monkey (Macaca. mulatta) and the human being with 
respect to pulmonary surfactant and the process of 
fetal lung development," and in view of our access to 
normal rhesus pregnancies, we focused on this animal 
model of primate lung development. 


Materials and methods 


Thirty-six pregnant rhesus monkeys from the .pri- 
mate colony of the National Institutes of Health, with 
accurately known gestational ages (+1 day), were used 
for these studies. Amniocenteses were performed on 
animals under ketamine anesthesia from 120 to, 163 
days of gestation (term = 164 + 3 days). The amniotic 
fluid was immediately centrifuged at 400 x g' for 5 
minutes and the supernatant fractions were stored at 
~20° C. until analyses could be performed (usually in 
less than 1 week). Under these conditions of storage, 
we did not detect any loss of phospholipids based on 
measurement of total lecithin and monitoring of the 
recovery of added 'C-dipalmitoyl lecithin (“C-DPL). 
Samples contaminated with blood or meconium were 
discarded. Three samples of human amniotic fluid with 
known L/S ratios were also obtained from an affiliated 
hospital and were processed similarly. 

Lipids from 4 to 8 ml.* of amniotic Huid were ex- 
tracted by. means of the methods of Bligh and Dyer? 
and Lindback, Frantz, and Graven.' Chloroform: 
methanol (1:2) in a volume of 15 ml. per 4 ml. of 


*For pregnancies of >145 days of gestation, 4 ml. of am- 
niotic fluid always sufficed for the measurement of total 
lecithin, disaturated lecithin, and sphingomyelin. In animals 
of 120 to 145 days of gestation, however, where lower amni- 
otic fluid lipid levels reflecting pulmonary immaturity. were 
found, 8 ml. were required. In practice; we found it conve- 
nient to extract two-amniotic fluid samples of 4 ml. each when 


. analyzing specimens from presumably immature pregnancies. 


After the initial processing steps described above, the two 
chloroform layers were pooled just prior to weighing for de- 
termination of the total lipids presenten in 8 ml, of amniotic 
fluid. 
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; ON 


= amniotic fluid, and "C-dipalmitoyl lecithin (Applied 


Sciences, State College, Pennsylvania), as an internal 
standard, were added to the samples. They were mixed 
vigorously for 5 minutes and then passed through a 
scintered glass filter with ultrapure nitrogen under 
positive pressure to expedite the filtration. Chloroform 
(5 ml.) was added through theefilter gnd 5 ml. of dis- 
tilled water were added to the filtrate to establish hy- 
drophilic and hydrophobic phasés. The samples were 
then centrifuged àt 400 x g for 5 minutes, and the 
lower chloroform layer was removed and taken to dry- 
ness under nitrogen in a 40? C. water bath. The dry 
total lipid fraction was carefully weighed and dissolved 
in chloroform: methanol (2: 1), and small aliquots were 
spotted on activated silica G HR thin-layer chromatog- 
raphy (TLC) plates (Brinkmar Instruments, Westbury, 
New York). The plates were developed in chloro- 


- form: methanol: water (60:35:5), and a solution of 


bromthymol blue? was used to detect the lipid spots 
after chromatography. The lecithin and sphingomyelin 
spots were scraped from the plates and analyzed for 
phosphorus" or radioactivity. To determine the latter, 
the silica gel samples were placed in scintillation vials 
containing 10 ml. Aquasol; the vials were then counted 
in a Beckman LS-255 scintillation counter for 10 min- 
utes. 

For the determination of disaturated lecithin, we 
used the method of Mason and associates? with minor 
modifications, after examining other methods de- 
scribed in the literature.’ ? Aliquots of amniotic fluid 
lipid extract, obtained as described previously and rep- ` 
resenting approximately 1 mg. of total lipid, were 
treated with 0.5 ml. of osmium tetroxide in carbon tet- 
rachloride (100 mg. per milliliter) for 15 minutes. The 
lipids were then dried under nitrogen, dissolved in 0.5 
ml. of chloroform: methanol (20: 1), and added to col- 
umns containing 0.8 Gm. of neutral alumina (100 to 
200 mesh, Bio-Rad Laboratories, Richmond, Califor- 


. nia) Neutral lipids were eluted first with 10 ml. of 


chloroform: methanol (20:1), and a disaturated leci- 
thin fraction was then eluted with 5 ml. of chloro- 
form: methanol: 7M ammonium hydroxide (70: 32:2) 
(v/v/v). | : 

In order to determine if lipids other than disaturated 
lecithin were present in the second alumina column 
eluates, we dried these 5 ml. fractions under nitrogen 
and routinely applied them to TLC plates for chro- 
matography on silica gel as described previously. Gas- 
liquid chromatography of fatty acid methyl esters was 
performed on a limited number of samples to deter- 
mine the fatty acid composition of the disaturated lec- 
ithin fractions obtained both from the column eluate 
and from the TLC plates. 
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Fig. 1. Gas chromatographic analysis of fat y acid methyl esters prepared from a lipid extract of 
amniotic fluid obtained from a pregnant rhesus monkey at 162 days of gestation. The sample was 
processed às described: in the text, with osrzic acid treatment, column chromatography, and thin- 
layer chromatography. ‘Carbon numbers designate the fatty acids detected: C4 = myristic, 
(uc pentadecanoic, Cis = palmitic, Cız = keptadecanoic (not present in amniotic fluid, but added 


as an internal standard), Cig = 


stearic, Cig: = oleic, Cis? = 


linoleic. Calculations revealed that 98 


per cent of the fatty acids present were saturated and that palmitate accounted for 91 per cent of the 
total fatty acids in this sample. The line represents an actual oa from the gas ei 
with the time of injection any) indicated b} the arrow. 


From data obtained by phosphorus analyses ard 
measurement of C. DPL recovery, the following were 
calculated: total lecithin, sphingomyelin, the molar L.5 
ratio (the ratio of the absolute amounts. of the two 
phospholipids), the percentage of the disaturated 
spedes in total lecithin, and the disaturated lecithin/ 
sphingomyelin (DL/S) ratio. The t-test for unpaid 
data y was used for statistical analysis. 


Results 


The method of Mason and associates? was found o 
be applicable to amniotic fluid phospholipid analyss. 
with minor modifications as described in this repos. 
The procedure proved convenient and relatively rap<l 
compared to other methods.!^ ' Thus, it was possite 
to complete the analysis of total lecithin, sphia- 
gomyelin, disaturated lecithin, and the derived ratios m 
approximately 5 hours. The method also showed sats- 
factory reproducibility. The over-all recovery of added 
^C-dipalmitoyl lecithin was 67 + 3 per cent (mezn 
+ S.E. for 34 analyses). Whatever losses of lecithin cœ 
cured during the procedure seeméd to be confined 


- 


*. 
emm n 


primarily to the osmic acid treatment and column 
chromatographic steps. l 

Analysis by thin-layer chromatography of the second 
eluate from the alumina column, i.e., the "disaturated 
lecithin fraction," revealed only one lipid spot; and this 
migrated identically with standard dipalmitolyl leci- 
thin, Furthermore, 99 per cent of the phosphorus and 
radioactivity detected in each lane of the TLC plates 


© was ‘recovered with the disaturated lecithin spots. No 


radioactivity or phosphorus was detected in the neutral 
lipid fractions eluted from the column. | 

Gas-liquid chromatographic examination of selected 
column eluates and “disaturated lecithin spots” from 
TLC plates revealed these fractions to be highly satu- 
rated with respect to fatty acid composition. Repr esen- 
tative results obtained upon analysis of an amniotic 
fluid extract froma rhesus monkey of 162 days of ges- 
tation are shown in Fig. 1. This experiment revealed 98 
per cent ‘of the fatty acids to be saturated, with palmi- 
tate (Cys) xL for 91 per cent of the methyl es, 


` ters. 


As shown in Fig. 


? and Table I, total and disaturated - 
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* Means and standard errors are shown with the number of samples enclosed in parentheses. 


tCorrected for loss of disaturated lecithin, as determined with *C-dipalmitoyl lecithin. 


lecithin concentrations were found to increase gradu- 
ally from 120 days until 150 days. After 150 days of 
gestation, a significant date in the development of the 
fetal rhesus monkey lung according to our previous 
work,® an especially sharp increase was noted in the 
concentration of the total lecithin and disaturated 
lecithin fractions. Disaturated lecithin reached a value 
l6-fold higher at 150 to 159 days as compared to the 
| interval of 120 to 129 days of gestation. The mean 
^0 + disaturated lecithin concentration was 0.33 mg. per 100 
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Fig. 2. Total lecithin and disaturated lecithin concentrations in rhesus monkey amniotic fluid as 
related to gestational age. 
ee Table I. Phospholipids of rhesus amniotic fluid as related to gestational age* 
Gesic- | | -  Disaturated lecithint 
tional age Total lecithin Sphingomyelin ———— JE Disaturated 
(days . (mg./100 ml.) (mg./100 ml.) ."Mgll00 m. —— % of total lecithin LIS ratio 
120-129 0.274 + 0.041 0.390 + 0.044 0.087 + 0.008 33 + 3.5 0.23 + 0.003 
(7) (7) (7) (7) 0) 
130-139 0.670 + 0.123 2.515 + 0.078 0.223 + 0.044 30 + 2.5 0.38 + 0.04 
| 8) ` (8) (6) (8) (6) 
140-149 1.063 +.0.354 0.494 + 0.037 0.535 + 0.179 . 53 + 5.0 1.06 +.0.31 
RN (8) j () | ..(8 (8) (8) 
150-159 2.912 + 0:862 0.651 + 0.060 1.399 + 0.456 46 + 2:1 1.95 + 0.49 — 
; (9) (3) (9) _ (9) — 9) 
~- =160 5.139 - 0.853 0.431 + 0.093 8.104 + 0.579 60 + 1.53 8.13 + 2.26 
- (3) (3) (3) (3) (3) 










mil. beforé 150.days and 1.8 mg. per 100 mi. after 150 
days (p < 0.001). The concentration of sphingomyelin, 
in contrast, did not show significant changes from 120 


to 160 days of gestation (Table I). 


Reflecting these changes in phospholipid concen- 
trations, the ratio of lecithin to sphingomyelin was 
found to increáse in late gestation, especially after 150 
days (Fig. 2). The DL/S ratio showed a similar surge at 
that point, after exhibiting a more gradual rise between 
140 and 150 days of gestation. Thus, the somewhat 
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Fig. 3. Phospholipid ratios in rhesus monkey amniotic fluid as related to gestational age. 


abrupt increase in the DL/S ratio at 150 days led to a 
significantly higher (p < 0.01) mean of 3.69 after 150 
days, as compared to a value of 0.67 prior to 150 days 
of gestation. As expected from our observation that 
disaturated lecithin accounts for approximately 50 per 
cent of the total lecithin (Table I), and our previous 
finding that fetal lung maturation is evident in rhesus 
monkeys after 150 days of gestation when the L/S ratio 
is greater than 2.0,” * it was found that the apparent 
“critical value” of the DL/S ratio is unity. When the 
individual values for analysis of amniotic fluid were 
examined as a function of gestational age, only one 
sample in 11 was found to have a DL/S ratio of less 
than 1.0 beyond 150 days. 

The percentage of total lecithin which is disaturated in 
amniotic fluid was found to increase slightly earlier 
than the disaturated lecithin concentration or the DL/S 
ratio. As shown in Table I, the percentage of disatu- 
rated lecithin was found to increase somewhat sharply 
during the interval of 140 to 149 days and remained 
high with little variation until term was reached. The 
average value for the percentage of disaturated lecithin 
was significantly higher between 140 to 149 days of 
gestation, as compared to the period before 140 days of 
gestation (p « 0.001). 

Based upon analysis of a limited number of buit 
amniotic fluid samples, it appears that the procedure 
described in this report can be applied to such speci- 


mens without any additional technical difficulties being 


encountered: The concentrations of disaturated leci- 
thin in the three.samples obtained from pregnant 
women of 34 to 37 weeks of gestation were similar to 
values found i in rhesus monkeys of comparable gesta- 
tion (0.844, 2.08, and 2.50 mg. per 100 ml.). The re- 
coveries of *C-DPL for these samples were 64, 66, and 
79 per cent, respectively. 


Comment 


Because of the complex and time- -consuming nature 
of the previous methods used for measurement of dis- 
aturated lecithin,?: !? this important component of 


pulmonary surfactant has been only estimated in ear-. 


lier work with amniotic fluid. Such measurements were 


‘made through the use of gas-liquid chromatography." 
- This approacn does not provide direct information on 
-the concentration of disaturated lecithin, but has re- 


vealed that palmitic acid is the predominant fatty acid 
in amniotic fluid lecithin during late gestation, after 
fetal pulmonary maturity is attained.“ Thus, we felt 
that it was appropriate to pursue more convenient ana- 
lytical techniques in an attempt to devise a method for 
routinely measuring this constituent as an index of 
fetal lung maturation. The méthod described in this 


‘paper allows measurement of disaturated lecithin di- 


rectly, and the data reported herein are, to our knowl. 
edge, the frst such values published for primate am- 
niotic fluid. It was found that with adaptation of the 
method of Mason and associates,? disaturated lecithin 


* 
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could be conveniently and reproducibly measured in 
amniotic fluid specimens from rhesus monkeys. 

The increased phospholipid levels observed in this 
stucy (Fig. 3) during late gestation agree with previous 
reports that in normal human and rhesus pregnancies, 
changes in lecithin concentration and the L/S ratio re- 
flect gestational age and fetal lung development." ?: 5 7 
In this work, no amniotic fluid specimens were found 
with L/S values less than 2.0 after 150 days of gestation. 
The abrupt elevation of lecithin, disaturated lecithin, 
the L/S ratio, and the DL/S ratio at 150 days correlates 
with the fact that after this date, newborn monkeys do 
not develop symptoms of the respiratory distress syn- 
drome. ! 

Our results also agree with those of Kotas and asso- 
ciates,? who evaluated physiologic indices of fetal lung 
development in rhesus monkeys and recently reported 
their findings on the ontogeny of pulmonary surfactant 
in this species. They found that functional alveolar sur- 
factant, minimal surface tension, and total lecithin 
procuction in lung slices all increased significantly be- 
tween 140 and 150 days of gestation. All rhesus fetuses 
examined -after 150 days of gestation had mature 
lungs, whereas two of five animals studied between 140 
and 149 days of gestation showed the presence of sur- 
factant. Thus, the timing of physiologic changes in the 
fetal rhesus lung, as observed by Kotas and associates,’ 
and the pattern of increased disaturated lecithin con- 
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centrations in amniotic fluid, as reported herein, show 
good concordance. We therefore conclude that the 


rises in amniotic fluid disaturated lecithin occurs simul** 


taneously with the attainment of fetal lung maturation. 
These correlations suggest that the method used in 
this study to measure disaturated lecithin yields data 


that can serve as an index of fetel primate lung matu- ' 


rity. As we have shown that the procedure of Mason 
and associates? with minor modifications is applicable 
to human amnioti® fluid, we believe that it will be 
worthwhile to determine if the concentration of disatu- 
rated lecithin and the DL/S ratio are better predic- 
tors of neonatal respiratory outcome than the other 
methods now available. If so, measurement of disatu- 
rated lecithin and the DL/S ratio could prove to be a 
valuable means of predicting fetal lung maturity in the 
clinical setting. This approach may be especially help- 
ful in assessing lung maturation in complicated gesta- 
tions. 


We thank Dr. Ron Chanderbhan of George Wash- 
ington. University for performing the  gas-lipid 
chromatrography experiments, Dr. Ronald Chez of the 
Pregnancy Research Branch, NICHD, for providing 
some of the rhesus amniotic fluid samples analyzed in 
this project, and Mr. Anthony J. Adams of the 
Neonatal and Pediatric Medicine Branch, NICHD, for 
assisung us in the collection of specimens by per- 
cutaneous amniocentesis. 
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Evaluation of continuous monitoring of | 


" tissue pH in cats 


HOWARD M. HOCHBERG, M.D. 
NIELS H. LAUERSEN, M.D. 
MICHAEL E. D. GEORGE, B.S.E.F. 
ALAN VAN POZNAK, M.D. 

New York, New York — 


-An improved continuous tissue pH monitoring system, designed for human subcutaneous 
fetal scalp tissue, was evaluated in 10 cats for a total of 60 hours. Respiratory acidosis was 
induced with and without hypoxia to model the pathology of human clinical fetal distress. 
Arterial and venous pH were sampled every 15 minutes and the values were compared to 
those from the pH monitor system. The values paralleled arterial and venous blood pH, with 
correlation coefficients up to 0.98 under various pathologic acidotic conditions. (AM. J. 


OBSTET. GYNECOL. 131: 770, 1978.) 


FETAL CAPILLARY PH isan accepted measure of fetal 
distress. Present clinical methods provide pH values at 
: 10 to 20 minute intervals; may require induction of 
bleeding and multiple stab wounds; are uncomfortable 
for the mother; and are of value only when the blood is 
analyzed with competent techniques in a well.cali- 


brated instrument. These limitations have retarded the 


widespread use of this important measurement. Its use 
would be facilitated by a simple stable electrode at- 
tached to the fetus' scalp, coupled to an electronic sys- 
tem capable of providing continuous pH display. 

A tissue pH electrode designed specifically for con- 
tinuous fetal or neonatal monitoring has been reported 
to measure pH values equivalent to capillary blood in 
human neonates and fetuses."? Correlation coef- 
ficients of up to 0.965 have been obtained between the 
electrode and capillary blood.* These studies were per- 
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Fig. 1. The tissue pH electrode consists of concentric, active 
pH and reference electrodes housed in a plastic assembly. It is 
attached to the fetus with a special spiral electrode (not 
shown). The solid, pointed, glass pH membrane protrudes 
about 2 to 3 mm. above the end of the reference junction, 
which contains a capillary layer of reference solution. The 
distal open end forms the liquid/liquid junction. Sensing of 
pH is accomplished by measuring the voltage between the 





Glass membrane 


. reference electrode and the inner electrode. This voltage is 


generated by the effects of tissue fluid hydrogen ton activity 
on the pH glass membrane and the liquid/liquid junction. The 


, close proximity of junction and membrane minimizes inter» 


ference from-body electrical currents and transients. To mea-, 
sure pH, only the liquid/liquid junction and the glass mem; 
brane need enter the subcutaneous tissue. $ 
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Fig. 2. Cat model for tissue pH electrode study. Respiratory acidosis and hypoxia are produced by 
increasing ventilatory dead space. Intravenous injections of alkalis are used to reverse acidosis. Blood 
pressure, heart rate, and tissue pH are monitored. Venous blood samples are obtained from a 
catheter in the femoral artery, and arterial samples are obtained from the carotid artery catheter. 


formed with a research electrode and a standard pH 
meter. Since then, improvements in the electrode de- 
sign have been made to facilitate calibration, improve 
stability, and provide a design amenable to commercial 
manufacture in quantity. In addition, the electronics 
have been improved with special shielding to reduce 
static electricity, safety isolation, and digital circuitry to 
improve calibration accuracy and stability. An evalua- 
tion of this new system forms the substance of this re- 
port. In this pilot study, an animal model of respiratory 
acidosis and hypoxia:was produced to evaluate this new 
pH system under various controlled pathologic con- 


'ditions. 


Description of pH monitor system . 


The system consists of a miniaturized, short pH elec- 
trode containing both the pH-sensitive membrane and 
the reference electrode; a safety-isolated electronic pH 
measurement system* with digital display of pH; and a 
chart recording using a fetal monitor.t The electrode 
(Fig. 1) consists of a short, pointed, pH-sensitive 


* *Roche Model 2110 tissue pH monitor and electrode, 
"Roche Medical Electronics Inc., Cranbury, New Jersey. 

. TFetasonde fetal monitor, Roche Medical Electronics Inc. h 
* Cranbury, New Jersey. 
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Fig. 3. Correlation of venous and tissue pH. Acidosis was pro- 
duced by pentobarbital and reversed by bolus injection of 
sodium bicarbonate (NaH CO). Tissue and venous pH corre- 


late well from 7.1 to 7.3 [r = 0.96 r = correlation coefficient, 


tpH = 0.82 VpH + 0.027, S.E.E. = 0.006, S.E.E. = standard 
error of the estimate of tpH on VpH, p < 0.001 p = proba- 
bility of a correlation]. The effects of NaHCO; are seen 
clearly. Death ensues, despite restoration. of Ph. 
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Fig. 4. Effects of NaHCO, and rebreathing or tissue and venous pH. This cat was initially acidotic. 
Two bolus injections of NaH CO; restored both tissue and venous pH. After stabilization, rebreathing 
into a face mask and sodium pentobarbital were used to induce respiratory acidosis and hypoxia. 
Tissue and venous pH are well correlated x = 0:98, tpH = 1.037 VpH + 7.005, S.E.E. = 0.01, 


p < 0.001). 


solid-glass probe surrounded by a concentric sak 
bridge, with the reference electrode in the body. N 
toxic substances are used. The electrode is designed fo- 
application perpendicular to the skin, as in feta 


. monitoring. To operate, it must penetrate below th» 


epidermis into the subcutaneous tissue. To use the elec 
trode, an incision is made through the skin, and the 
electrode is introduced into the subcutaneous space. 
For fetal monitoring, it is held in place by threading t 
through the center of a previously applied special sp- 
ral electrode, which also obtains the fetal electrocardic- 
gram (ECG). Before the animal studies were startec, 
the drift of this pH system was evaluated with botn 
known constant voltages and with the electrode in cor- 
stant temperature buffer. Drift of the system is le s 
than 0.005 pH unit per hour. 


Materials and methods 


A study was undertaken with 10 healthy adult cass. 
The mean study time was six hours, ranging from 
three to 12 hours. Respiratory acidosis was induced 
either by rebreathing into a face mask, or by use of 
pentobarbital, or by a combination of these. Eith=r 
chloralose, pentobarbital, or ketamine was used for 
initial anesthesia. After calibration, the tissue pH elec- 
trode was inserted through a small incision in tae 
shaved skin of the thigh and held firmly in place wEh 
silk sutures. The wound was sealed from the air 3y 
wetting the skin surface with physiologic saline. Neecle 


ECG electrodes were applied to the thorax and a con- 
tinuous records of beat-to-beat heart rate and pH were 
made, and carotid artery blood pressure was recorded 
in most animals (Fig. 2). Carotid artery and femoral 
venous blood samples were taken at about 15 minute 
intervals and analyzed for pH with a clinical blood gas 
analyzer.* At least two pH determinations were made 
on each sample and the results were not used unless 
repeatability was obiained within 0.02 pH unit. In the 
last three experiments, blood lactates were measured 
also.t After each experiment, the tissue pH electrode 


was removed and cleaned with saline and 0.5 per cent 


sodium hypochlorite, and the drift was checked by im- 
mersion in pH 7.00 and then pH 7.40 National Bureau 
of Standards buffers. The values were compared to 
initial preinsertion values. 


. Results 


In the initial three studies, only venous pH (VpH) 
was used for comparison. In the absence of circulatory 
collapse, the tissue pH (tpH) closely followed VpH 
from values of 7.1 to 7.4 (Figs. 3 and 4). However, it 
soon became apparent that VpH and arterial pH 
(ApH) may differ markedly, especially under light 
anesthesia with ketamine. Where there was a discrep- 


*Model 113-04, Instrumentation Laboratory Inc., Lexing- 
ton, Massachusetts. 

1Roche Model 6400 lactate analyzer, Roche Medical Elec- 
tronics Inc., Cranbury. New Jersey. 
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Fig. 5. Arterial venous, and tissue pH and their association with lactic acidosis and shock. After 
initial anesthesia with ketamine, a large arterial-venous pH difference developed, and the tissue pH 
reflected the ApH. Repeated doses of pentobarbital and use of rebreathing resulted in sudden 
cardiac ar.d respiratory.arrest, which was corrected immediately by external cardiac massage. The 
sudden fall in arterial and venous pH is paralleled by a fall in tissue pH of lesser magnitude after a 
lag of about 15 minutes. Laczate soon rises above normal (3 mmole per liter) and continues to rise 
despite restoration of pH (and blood pressure and heart rate); Terminal shock is accompanied by a 
steep rise in lactate. The tissue pH correlated well with both arterial pH (r = 0.86, tph = 1.191 
ApH — 6.88, S.E.E. = 0.07, p « 0.001) and venous pH (r= 0.90, tpH = 1.16 VpH + 6.81, 


S.E.E. = 6.06, p < 0.001). 


ancy, the tpH closely approximated the ApH (Fig. 5). 
Sudden changes in ApH, caused. by circulatory or res- 
piratory arrest, or infusion of alkali, were followed 
closely until the rate of change of ApH exceeded 0.003 
pH unit per minute. The tpH falls more slowly at first, 
then it parallels the ApH changes with a 15 minute 
phase lag (Fig. 5). 

. In those animals in which blood pH was controlled 
and shock avoided, correlations of well over 0.80, with 
highly significant p values, were obtained. In one ani- 
mal, the ApH fluctuated wildly with the tpH following 
in parallel. By adjusting for the time lag, the correla- 
tion coefficient rose from 0.46 (p< 0.05) to 0.79 
(p <10. — 

Checks of electrode drift showed the drift to be far 
less than 0.005 pH unit per hour, and the major drift 
occurred in the first few hours. After five or more 
hours, the electrode registered the same pH as the ini- 
tial values in the test buffers. 


Comment 


_In earlier studies, tpH was measured in the form of 
muscle surface pH by inserting long probes between 


' muscle fibers. Often there are two probes: one is the 


pH-sensitive element and the other is the reference; 


and the body forms the. bridge. Animal studies have 
demonstrated that muscle surface tpH closely approx- 
imates ApH in respiratory and metabolic acidosis and 
alkalosis and in hypoxia and hypothermia; provided 
the peripheral circulation is intact * When the 
peripheral circulation is compromised, muscle surface 
tpH falls below ApH.* Our pilot study indicates that the 
newly developed system of continuous subcutaneous 
tissue pH monitoring also correlates well with re- 
cordings of ApH in animals with intact circulations, 


.+ 


and it follows the effects of pharmacologic and respi-' 


ratory intervention. 

Our results also are in agreement with studies using 
the research model of this -pH electrode in man." * 

Our studies show a proper model for studying the 
tpH electrode for fetal and neonatal use can consist of a 
cat lightly anesthetized with pentobarbital, with respi- 
ratory acidosis and hypoxia induced gradually by re- 
breathing into a large face mask or rubber glove. The 
study further indicates good reproducibility with this 
newly developed pH electrode. With the aforemen- 
tioned cat model, correlation coefficients with ApH of 
better than 0.85 should be expected. 


- 
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In vitro studies"? show that 

within 15 seconds of contact, VAGISEC 

Douche permeates the trichomonad's 


outer membrane and weakens its cell 
wall, causing it to swell and die. 


E ; ; 
ws o IN 15 seconds 
VAGISEC PLUS Suppositories 


regimen for the treatment of 
trichomoniasis... 
or mixed vaginal infections 


VAGISEC Douche acts on the trichomonads 
directly—far faster than most systemic medication. It 
penetrates the vaginal creases and folds; cleanses and 
dissolves mucinous material; and prevents buildup of 
microorganisms. Relief from itching, burning, leukorrhea 
and malodor is almost immediate. 

VAGISEC PLUS Suppositories combines the 
same proved trichomonacide with effective antibacterial 
action against susceptible strains of staph, strep and 
coliform organisms,? and is particularly useful in mixed 
infections. 

The combination douche/suppositories regimen 
is recommended in all cases, except during oregnancy, 
when douching is not recommended. Strict adherence to SEM photo* shows trichomonad 


the treatment program is essential for therapeutic success. before treatment with VAGISEC 
Liquid Douche (orig. mag. 2KX) 


VAGISEC Liquid Douche/VAGISEC PLUS Suppositories 

Contraindications: Douching is not recommended during pregnancy. VAGISEC Liq 
uid Douche and VAGISEC PLUS Suppositories are spermicidal and should not be 
used on days when the patient is trying to conceive. Precautions: Therapeutic Treat- 
ment: Recurrence of vaginitis often indicates extravaginal foci or infection in cervical 
vestibular and urethral glands, etc., or reinfection by the sexual partner. During treat- 
ment, patient should refrain from intercourse or the partner should wear a prophylac- 
tic. To prevent flare-ups after completion of therapy and for continued vaginal cleanli- 
ness, the patient is acvised to continue with VAGISEC Liquid as a regular douche, but 
ho more than twice weekly unless otherwise directed by physician. Side Effects: No 
significant side effects reported to date. Any minor irritation is alleviated by discon- 
tinuance of douche for a single day. Administration and Dosage: Office Treatment 
(Adult): For the treatment of vaginal trichomoniasis and mixed vaginal infections, best 
results are obtained by scrubbing the vagina with VAGISEC Liquid, diluted 1:100, by 
the physician in the office; 3 scrubs the first week, 2 the second. A suppository is 
inserted after each office scrub in the Liquid/Suppository régimen. Patient should be 
instructed to continue treatment at home. Home Treatment: Liquid/Suppository regi- 
men: In all instances, the combination douche and suppositories are recommended 
for home use. The usual home treatmert is VAGISEC Liquid Douche in the morning, 
followed by a VAGISEC PLUS Suppository inserted deep in the vagina and a second 
suppository inserted in like manner at bedtime, daily, for a perioc of 14 days 
For those physicians who feel it important to treat the patient through the 
complete menstrual cycle, the Liquid/Suppository regimen may be con- 
tinued throughout the month. It is advisable to continue treatment through 
two menstrual periods. Treatment should be omitted the night and morning 
preceding an office visit. Patients should be reexamined 3 days after home treat- 
ment has been discontinued. The full course of therapy must be completed to elimi- 
nate the infecting microorganisms from the vagina. In chronic or stubborn cases, 
therapy may be repeated with no interval between courses. Durirg treatment, patient 
should refrain from intercourse, or the partner should wear a prophylactic. No patient 
should be considered cured until vaginal smears or cultures, taken at monthly inter- 
vals for 3 months following treatment, show absence of trichomonads and a return 

to the norma! vaginal flora. How Supplied: VAGISEC Liquid—4 oz. plastic bottle 
VAGISEC PLUS Suppositories—box of 28 3-gram suppositories, foil-wrapped, with 
inserter. Federal law prohibits dispensing VAGISEC PLUS suppositories without pre- 
scription. More detailed professional information available on request 


15 seconds after treatment, photo shows cell- 
wall destruction and loss of flagella 
(orig. Mag» 5KX) . à 
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*SEM photographs from S.T.E.M. Laboratories, Inc., 
Kansas City, Missouri 64127 
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1. Davis, C. H.: JAMA 157:126, 1955 
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ee LIQUID CONCENTRATE * 


a Each suppository contains 
9-aminoacridine HCI 6 mg. » 
Polyoxyethylene nonyl pheno! 5.25 mg. 
ISEC Lis Sodium edetate .66 mg. 
Sodium dioctyl sulfosuccinaté 0.07 mg. in a 
SUPPOSI LORI ES polyethylene glycol base containing glycerin 
and citric acid 
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If she finds her contraceptive difficult—or 
feels it might be dangerous—she may not use 
it. That’s probably why an increasing 
number of physicians are recommendin 
ENCARE OVAL. So simple, it actually 
encourages the regular use necessary for 
effectiveness. And ENCARE OVAL is free 
from syste:nic side effects. 
A new leve! of convenience 
EENCARE OVAL is smooth and small 
for quick, easy insertion without applicators 
or devices. Each oval is individually pack- 
aged for discreet portability. Spermicidal 
protection occurs ten minutes after insertion 
: ER and lasts for two hours. Because ENCARE 
“The diaphragm 1S just OVAL may be inserted in advance, it need 
s not be interruptive. 
too much trouble. A high level of effectiveness 
SNCARE OVAL contains a pre-mea- 
sured dose of the potent spermicide nonoxy- 
nol-9 to immobilize sperm on contact. 
Introduced into the vagina as a solid insert. 
the oval gently effervesces in situ. dispersing 
a spermicidal foam across the cervical os. 
This provides highly reliable spermicidal pro- 
tection against pregnancy, when properly 
used. However, no contraceptive method 
provides an absolute guarantee against 
becoming pregnant, 


For all her fertile years 
Since ENCARE OVAL contains no hor- 
mones, it does not disrupt body chemistry. 
Thats why it is a rational alternative when 
contraceptive choice is influenced by health. 
age or maturity of patient. For patients in 
whom pregnancy is contraindicated or poses 
a special risk, the contraceptive program 
should be individualized by the physician. 
As ENCARE OVAL effervesces there 
may be some sensation of warmth; however. 
this should not be a cause for concern. Burn- 
ing and/or irritation of the vagina 
or penis has been reported in a 
lnmited number of users of 
vaginal contraceptives con- 
taining nonoxynol-9, including 
ENCARE OVAL. If this 
occurs, product use should be 
discontinued. 


Encare 
Oval 


EITL Eaton-Merz Laboratories, Inc; 


Distributed by Eaton-Merz Laboratories. Inc. 
Manufactured by Norwich Pharmaca! Company 
Division of Morton-Norwich Products. Inc... 
Norwich, N.Y. 13815 
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UNIVERSITY OF 
" SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


: and the ° 


DEPARTMENT OF 
OBSTETRICS &* 
GYNECOLOGY 


Announce 


THE EIGHTH ANNUAL 
REVIEW COURSE 
IN 
GYNECOLOGY AND 


OBSTETRICS 


The course will be held at the Beverly Hilton 
Hotel, Beverly Hills, California, Monday thru 


` Friday, October 23 to 27, 1978. Five days will 


be devoted to Perinatal Medicine, Gynecology, 
Gynecologic Oncology, Endocrinology and In- 
fertility. Tuition: $275.00 


|. Immediately following the Seventh Annual Re- 


view Course in Gynecology and Obstetrics: 


Pathology Review Course for Gynecologists is 
a one-day (7 Category | hours) course scheduled 
on Saturday, Oct. 28, 1978 at the USC School 
of Medicine Campus. Review of pathological 
changes occurring in tissues of the female 
genital tract; stresses current trends in diagnosis 
and usage of terminology in conjunction with 
clinical pathological correlations. 


Tuition: $50.00 


Inquiries concerning the program should be 
addressed to: 


Associate Dean, USC School of Medicine, 
Postgraduate Division 


* 2025 Zonal Avenue, Los Angeles, CA 90033 


Phone: (213) 226-2051 


Start with AVC... 
comprehensive, economical 
therapy to combat vaginitis 

due to major vaginal pathogens* 
and to provide prompt onset of 
symptomatic relief...with the 
prescribing flexibility of two 
dosage forms. 





Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


*INDICATIONS: Based on a review of AVC by the 

National Academy of Sciences — National Research 

Council and/or other information, FDA has classified 

the indications as follows: 
"Probably" effective: For the relief of symptoms of 
vulvovaginitis where isolation of the specific 
organism responsible (usually Trichomonas 
vaginalis, Candida albicans, or Hemophilus vaginalis) 
is not possible. 
NOTE: When the offending organism is known, 
treatment with a specific agent known to be active 
against that microorganism is preferred 
"Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, and 
vaginitis due to Hemophilus vaginalis or other 
susceptible bacteria 

Final classification of the less-than-effective indica- 

tions requires further investigation. 





CONTRAINDICATIONS: AVC should not be used in 
patients known to be sensitive to the sulfonamides. 


PRECAUTIONS: As with all sulfonamides, the usual 
precautions apply Patients should be observed for 
manifestations such as skin rash or other evidence of 
systemic toxicity, and if these develop, the medication 
should be discontinued 


ADVERSE REACTIONS: Although some absorption of 
sulfanilamide may occur through the vaginal mucosa, 
systemic manifestations attributable to this drug are 
infrequent. Local sensitivity reactions such as increased 
discomfort or a burning sensation have occasionally been 
reported following the use of topical sulfonamides. 
Treatment should be discontinued if either local or 
systemic manifestations of sulfonamide toxicity or 
sensitivity Occur. « 


DOSAGE AND ADMINISTRATION: 1 applicatorful (about 
6 g.) or 1 suppository intravaginally once or twice daily. 
Improvements in symptoms should occur within a few 
days. but treatment should be continued through one 
complete menstrual cycle unless a definite diagnosis is 
made and specific therapy initiated. If there is no response 
within a few days or if symptoms recur, AVC should be 
discontinued and another attempt made by appropriate 
laboratory methods to isolate the organism responsible 
(Trichomonas vaginalis, Candida albicans, Hemophilus 
vaginalis) and institute specific therapy. Douching with a 
suitable solution before insertion may be recommended 
for hygienic purposes. A pad may be used to prevent 
staining of clothing 

Product Information as of November, 1974 

AVC Suppositories are manufactured by R. P Scherer 
Corporation, 9425 Grinnell Avenue, Detroit, Michigan 
48213 for 

MERRELL-NATIONAL LABORATORIES 

Division of Richardson-Merrell Inc 

Cincinnati, Ohio 45215, U.S.A. 


8-3575 (Y474A) p 
* 


with significant clinical cure rates in the treatment of vaginitis 
due to T. vaginalis, C. albicans, H. vaginalis, or other susceptible 
bacteria alone or in combination*' 


Reference: 1. Data on file, Medical Research Department, MERRELL RESEARCH CENTER. 
Merrell-National Laboratories, Division of Richardson-Merrell Inc.. Cincinnati, Ohio 45215. 


In vaginitis’ 
when the causes are multiple... 
the treatment is singular 


comprehensive 


Cream Each tube contains: sulfanilamide 

15.0%, aminacrine hydrochloride 0.2%, allantoin 2.0%. 

Suppositories Each suppository contains: sulfanilamide 

1.05 g., aminacrine hydrochloride 0.014 g., allantoin 0.14 g. 
*AVC has been rated "possibly" effective for these indications. 
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- Estradiol...the only estrogen necessary | 
In estrogen replacement therapy — 


ESTRACE 
(ESTRADIOL 


]-mg. and 2-mg. scored tablets 


." 





Estradiol, the active estrogen at the — ESTRACE is rapidly absorbed, active at the 
lular | | cellular level, and follows the normal meta- 
cellular leve xg Mea st 
gh | bolic pathways in its utilization by the body. 
Estradiol is the primary estrogen ofthe human ESTRACE provides objective* and clinical 
ovary—estrone and estriol are considered evidence? of ready availability and biologic E 
Its oxygenated metabolites —and the major activity because estradiol can be assayed "M 
estrogen secreted during the reproductive in plasma. 


life of the woman.? 


; ) ; Easy to titrate to lowest effective 
Estradiol, not estrone, is the logical dosage 


estrogen to replace ESTRACE is easy to titrate up or down as 

At menopause the normal cyclical production necessary for the individual patient to arrive 

of estradiol declines, resulting for many atthe lowest effective dose as soon as possible. 
women in the unpleasant symptoms of Available in 1-mg. and 2-mg. scored tablets, 
estrogen deficiency—hot flushes and atrophic ^ ESTRACE is usually effective ina single dose 
vaginitis being the most common. ESTRACE of 2 mg. per day, administered on a cyclic basis. 
provides the estradiol the ovary produced in 
the premenopausal years. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 


i of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
ESTRACE...the orally effective 1975, p 1423. 
a 2. Klopper A: Treatment of infertility and menopausal 
estradiol symptoms. Br Med J 2:414—416, Aug 1976. 
à : : 3. Callantine MR, Martin PL, Bolding OT, et al: Micronized 
Estradiol was long thought desirable in oral 17 g'estradiol for oral estrogen therapy in menopausal = 
es O i et Gynecol 46:37, July ; ` : 
estrogen replacement therapy, but adminis- 4. Yen SSC, Martin PL, Burnier AM, et al: Circulatin 
. . / . . . ! ! ’ " g 
tration was not practical owing toerratic estradiol, estrone and gonadotropin levels following the 
: A : à : administration of orally active 17 g-estradiol in post- 
absorption. With the technique of microniza- menopausal women. J Clin Endocrinol Metab 40:518, > 
tion, dependable oral absorption has been ih lal 
demonstrated.°* See following page for prescribing information. 
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ESTRAG 
(ESTRADIOL) 


1-mg. and 2-mg. scored tablets 













































A Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have Shown an increased risk 
of endometrial cancer in rigide: women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent o$ the other known risk factors 
for endometrial cancer. ege stadies ere further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens durin 

the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 
less hazardous than ee estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures.? Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart_defects and limb reduction 
defects.13:16 One case control study!6 estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
. There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 








Clinical ael wap ipt 17 B-Estradiol is the most potent physiologic estrogen and, in 
fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
* gastrointestinal tract. 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that estrogens are 

ective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. vadit Pene orn 3. Kraurosis 
vulvae. 4.Female h (snnt 5. Female castration. THEN ovarian failure. 
ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
oxides d AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in a propriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 
Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endémetrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
- However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has feported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
ery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
fsumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. gie should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary ied disease. Benign hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic, shock. Hepato-cellular carcinoma has also been reported in women taking 


.44 . a 


* Estradiol...the only estrogen necessary "T 
in estrogen replacement therapy 


estrogen-containing oral contraceptives.2! The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully observed! 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased Lege ai platelet aggregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 
BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum p doses and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like TA: 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
— Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 

Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: | Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor Seien atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as promptly as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range iS 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro eei 
popom: The minimal effective dose for maintenanace therapy should be determin 

y titration. 

2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control m symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 

Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 
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Plastic procedures in cancer of the lower genital tract 


GREGORIO DELGADO, M.D. 
Washington, D. C. 


Plastic procedures were performed on 12 patients With cancer in situ of the vulva or vagina 
or after pelvic exenteration. All patients are alive and well on follow-up from four to 47 
months with no evidence of recurrence. Plastic procedures are very important in treatment 
“of cancer of the-lower genital tract. The split-thickness graft used in this study is optimal in 
‘terms of treatment appearance, and restoration of sexual function. (AM. J. OBSTET. 


GYNECOL. 131: 775, 1978.) 


TREATMENT OF CANCER of the lower genital tract is 
intimately related to restoration of sexual function and 
normal appearance. Plastic procedures in cases of car- 
cinoma in situ of the vulva have béen described as 
skinning procedures and skin grafts.’ For carcinoma in 
situ of the vagina, the procedure is usually vaginectomy 
and skin graft? In addition, vaginal reconstruction 
with a skin graft has been described in patients follow- 
ing pelvic exenteration.” 4 

Plastic procedures of the lower genital tract were 
performed on 12 patients with carcinoma in situ of the 
vulva and vagina or following pelvic exenteration in 
the Gynecologic Oncology Service at Georgetown Uni- 
versity Affiliated Hospitals. Six of the 12 patients had 
cancers in other areas of the genital tract as well. 
Technique, outcome, and other modalities of treat- 
ment are discussed. 


Methods 


From August, 1973, to May, 1977, plastic procedures. 


on 12 patients between the ages of 20 and 64 years with 
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cancer of the lower genital tract were performed in the 
sity Affiliated Hospitals. Patients having cancers of the 
lower genital tract who had beeri treated by other mo- 
dalities, such as radiation therapy,. topical chemothera- 
py, or surgery without skin Erat are not included in 
this report. 

The diagnosis in cach case was confirmed by a 
biopsy, and each patient was also extensively studied 
with the colposcope. If there was any question of inva- 
sive cancer, the patient was treated by a conventional 
vulvectomy. x 

Six patients with carcinoma in situ of the vulva were 
treated by the skin excision and graft (skinning proce- 
dure) described by Rutledge and Sinclair. Another 
had a skin graft following wide excision for recurrent 
cancer of the vulva. Donor site was determined by pa- 
tient preference from the thigh or buttocks, and a 
split-thickness graft (0.018 inch) was obtained with a 
Brown dermatome. The skin around the vulva was ex- 
cised according to the location 6f the lesions; the 
clitoris was partially amputated, and the labia minora 
were completely excised. Depending on the location of 
the lesion, in some patients, part of the skin of the labia 
majora and the perineal body were also excised. In 
every case, frozen sections were taken around the re- 
section borders to ensure that the entire lesion was re- 
moved. The skin was removed to the depth of the loose 
fibroplastic tissue in the subcutaneous level. The plane 
was conserved during the dissection so that the smiall 
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Table I. Patients undergoing plastic procedures for carcinoma of the lower genital tract, 
Georgetown University Affiliated Hospitals, 1973-1977 





Follow-up 
(months) 


25* CIS vulva Simple vulvectomy and skin graft — : 7 
64 CIS vulva Skinning procedure and skin — 32 
` ws graft to vulva 

20* CIS vulva Simple vulvectomy and skin graft CIS cervix (conization) 18 
47 . CIS vulva Vulvectomy and skin graft — 47 
44 CIS vulva Simple vulvectomy and skin graft — 6 
45 CIS vulva Vulvectomy and skin graft — 4 
64 Skin graft necessary Skin graft 1 month after Vulvectomy for invasive carcinoma of 8 

after wide excision previous wide excision vulva 9¥% yr. previously 


of recurrent car- 
cinoma of vulva 


E. CIS vagina Total vaginectomy and 
l vaginoplasty 

91 CIS vagina Vaginectomy and skin graft 

54 CIS vagina . Vaginectomy and skin graft 

48 Previous anterior Vaginoplasty and skin graft 
exenteration i 

25ł Previous total: Vaginoplasty and skin graft 
exenteration ; 


CIS = Carcinoma in situ. 
* Graft from buttock—all others from thigh. 


Microinvasive carcinoma of cervix, 24 


transabdominal hysterectomy 
Microinvasive carcinoma of cervix, trans- 7 


vaginal hysterectomy, invasive car- 
cinoma of vulva (radical vulvectomy) 


Microinvasive carcinoma of cervix 4] - 
(radical hvsterectomy) l 

Invasive carcinoma of cervix (anterior 4 
exenteratian) 

Invasive carcinoma of cervix (total 1] 
exenteration) 


T Required revision of vaginoplasty eight months after first vaginoplasty. 


amount of bleeding could be easily electrocoagulated. 
The graft was then attached to the operative area with 
interrupted absorbable material; a dressing was placed: 
on the perineal area and held. in place with adhesive. 
The patient was given medications to decrease bowel 
function and the dressing was left for one week. 
Thereafter, the vulva was irrigated and cleaned daily. 

Three patients with carcinoma of the vagina under- 
went vaginectomy. The entire vagina was removed at 
its junction with the epithelial area in the introitus and 
(especially if the patient had had a hysterectomy) at the 
level of its apex. In some cases, to ensure removal of 
the entire fold of the vagina, it was necessary to enter 
the peritoneal cavity. After the vaginectomy complete 
hemostasis was established. The split-thickness: skin 
graft, obtained from buttock or thigh, was attached to 
the Heyer-Schulte vaginal mold to form the neovagi- 
na with interrupted nonabsorbable material? These, 
molds can be inflated to different sizes so there is a 
tight fit in the vagina. They also permit a different 
route of irrigation, which facilitates recovery. The graft 


- was held in place with perineal dressings for eight to 10 


days; a Foley catheter was put in place and the patient 
was given medications to decrease bowel activity. After 
removal of the mold and dressing, the patient was in- 
structed to start dilating the vagina immediately. In 
some cases, the patients slept with the mold in place. 


Similar vaginoplasty was performed on two patients 
after pelvic exenteration and following dissection in 
the perineal body. | 


Results 


The distribution of patients by primary reason for 
procedure is shown in Table I. 

The six patien:s with carcinoma in situ of the vülva 
treated by skin excision and graft are all alive without 
evidence of recurrence of disease on follow-up varying 
from four to 47 months. The seventh patient, who had 
a wide excision for cancer of the vulva that required a 
skin graft, is doing well eight months after the graft. 
All are having normal sexual relations. All but one of 
the patients had multiple lesions in different areas of 
the vulvectomy specimen and one of these patients also 
had carcinoma in situ of the cervix, treated oy cone 
biopsy.* 

The three patients with carcinoma in situ of the va- 
gina treated by vaginectomy and skin graft are also 
alive and well on follow-up varying from seven to 41 
months. All have functioning vaginas. All three pa- 
tients had previous microinvasive cancer of the cervix. 
Two had been treated Drev by hysterectomy. The 


This patient was a S0 veur-old woman, gravida 0, para 0, 


with two sisters, ages 25 and 26 years, who ae had carcinoma . 


in situ of the cervix. 


a.n 


. 
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third patient, who also had invasive cancer of the vulva, 
had been treated by hysterectomy, radical vulvectomy, 
and bilateral groin dissection. 

Two of the patients had vaginoplasty following pel- 
vic exenteration. The two patients, 25 and 41 years old, 
underwent the vagincplastic procedure four weeks and 
one year, respectively, after the exenteration. One pa- 
tient required revision of the vaginoplasty because she 
failed to dilate the vagina. She is presently doing very 
well and having normal sexual relations. 

Donor site was determined by patier.t preference. In 
10 cases, the split-thickness graft was taken from the 
posterior aspect of the thigh; in two cases, for cosmetic 
reasons, it was taken from the buttocks. 


Comment 


There have been reports of treatment of carcinoma 
in situ of the lower genital tract with 5-fluorouracil (but 
with questionable results). The majority of the reports 
recommend a simple vulvectomy for this disease, which 
is multicentric? In this group of seven patients, the 
skin excision and graft of the vulva described by Rut- 
ledge and Sinclair! seemed very successful. 

Multiple treatments have been recommended for 
carcinoma in situ of the vagina, such as radiation ther- 
apy, laser treatment, application of intravaginal ra- 
dium, topical 5-fluorouracil, and local excision of the 
lesion.” 87* One of the patients in this study had been 
treated with 5-fluorouracil for three months but con- 
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tinued to have abnormal Papanicolaou smears and a 


diagnosis of carcinoma in situ. The decision was made 
4 


to proceed with vaginectomy and the skin-graft proce- 
dure. 
Diagnosis of cÉrcinoma in situ of the vagina is 


difficult and requires &' long üme for thorough explo- , 


ration with the colposcope. This tancer'is multicentric 
most of the time. Prior to treatment of carcinoma in 
situ of the vagina, an excisional biopsy should be per- 
formed because there is a risk that a frankly invasive 
cancer may be missed by a simple punch biopsy even 
when done with the colposcope. The literature indi- 
cates that women with vaginal carcinoma in situ may, 
have a history of other carcinomas in the lower genital 
tract,” 5 7 as did the three patients in this study. 

Itis important in à vaginectomy to ensure removal of 
the entire mucosa of the vagina, with special attention 
directed to the mucous cutaneous junction and the 
apex of the vagina in posthysterectomy patients. Be- 
cause of the presence of the folded cuff, it is very 
difficult to remove the entire vaginal mucosa and the 
folded areas unless the peritoneal cavity 1s entered. 

There have been several modalities described for re- 
construction of the vagina after exenteration.? * In this 
study the split-thickness graft was selected. In this pro- 
cedure it is essential that the patient continually dilate 
the vagina unless she is sexually active. Without vaginal 
dilation, the procedure will fail and a revision of the 
vaginoplasty will be necessary. 
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Effects of norepinephrine 


, 
FRANK 'C.'GREISS, JR., 


Winston-Salem, North Carolina 


. M.D. 


Reactivities of the nongravid uterine vasculatures: 


Responses of the component tissues of.the nonpregnant ovine uterus to intravenous 
administration of norepinephrine were determined with radioactively labeled microspheres 
under flowmeter guidance. During a mean decrease in uterine conductance io 42 per cent 
of control, no significant differences in the distribution of uterine blood flow to caruncles, 
endometrium, myometrium, or cervix occurred. These observations differ from those during 
the last half of gestation, when placental vascular reactivity to norepinephrine is muted. 
They support the concept that fundamental changes in placental vascular responses occur 
during placentation. (Am. J. OBSTET. GYNECOL. 131: 778, 1978) . 


PREVIOUS STUDIES have shown that vasoconstrictor 


responses of the ovine cotyledonary (placental) blood 
vessels to alpha-adrenergic stimulation are significantly 
less than those of the nonplacental vasculatures.? 9: !? It 
has also been demonstrated that the pressure-flow re- 
sponses of the blood vessels supplying the uterine 
caruncles change from autoregulatory to passive ones 
as cotyledonary development and definitive placenta- 
tion occurs.? This is in contrast to the responses of the 
noncaruncle/cotyledon vasculatures which show au- 
toregulatory changes throughout pregnancy. These 
observations indicate that a basic change in caruncle/ 
cotyledon vascular reactivity accompanies placentation 
in the ewe. If so, then it would follow that in the non- 
pregnant uterus, caruncular and noncaruncular re- 
sponses to alpha-adrenergic stimulation would be simi- 
lar. The purpose of the present experiments was to test 
this thesis. 


Methods 


Nonpregnant ewes were oophorectomized and pre- 
pared as previously described! to permit chronic re- 
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cording of left uterine blood flow (UBF) and arterial 
blood pressure (ABP). An arterial catheter was posi- 
tioned either in the left ventricle (five ewes) or in the 
descending aorta (five ewes) for microsphere injec- 
tions. (Previous experiments have demonstrated simi- 
lar distributional UBF when microspheres were in- 
jected by either route.') After the ewes had recovered 
from anesthesia, UBF and ABP were recorded daily 
with the ewes standing in a mobile cart before and after 
aortic injections of 178-estradiol (E+), 1 wg per kilo- 
gram. When the UBF increase stimulated by E; had 
stabilized at maximum levels, usually 4 to 6 days, the 
following experiment was performed. During the peri- 
od of maximum UBF increase after the E, injection, 2 
to 3 hours, ®St- or **Sc-labeled 15 *:5& microspheres 
were injected before and during an intravenous in- 
fusion of norepinephrine: (Levarterenol bitartrate, 
Winthrop Laboratories) sufficient to decrease uterine 
vascular conductance (UBF/ABP) approximately 50 
per cent. This required norepinephrine infusions be- 
tween 20 and 80 ug per minute (0.4 to 1.6 ug per 
kilogram per minute). 

Ventricular microsphere injections were made ac- 
cording to the method of Rosenfeld and associates? 
over a 60 to 90 second time period. Aortic injections of 
1.0 to 2.0 ml. microsphere suspension diluted to 10 ml. 
with 0.9 per cent NaCL solution (PSS) and followed by 
10 ml. of PSS were given over a 25 to 40 second time 
period. Supernates of the microsphere suspensions 


were checked before the experiments and found to 


contain no free isotope. 


Uterine venous blood was not sampled during mi- . 


crosphere injecuons since negligible shunting occurred 
in previous experiments.! 
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Upon completion of each experiment, the ewe was 
killed and the uterus was excised and dissected into 
cervix, caruncles, endometrium, and myometrium. 
The respective tissue samples were wet weighed and 


analyzed for radioactivity as previouslv described.! The 


per cent 5f UBF to each tissue was considered equal to 
that tissue's per cent of total uterine radioactivity. 

UBF and ABP were sampled every 5 seconds dur- 
ing each infusion period and averaged to determine 
mean UBF, ABP, and uterine conductance. Individual 
left uterine tissue conductances were determined by 
cross-multiplying left UBF by the per cent of each tis- 
sue's total unilateral radioactivity (without cervix) and 
dividing by the ABP. 


Results 


Control proporticnate flows to the caruncles, endo- 
metrium, myometrium, and cervix were no different 
from those previously reported .in similar acute and 
chronic experiments! nor were significant differences 
noted between results from ventricular or aortic mi- 
crosphere injections. During a mean decrease in 
uterine conductance to 42 per cent of control (range 27 
to 60 per cent, no significant differences in distri- 
butional UBF occurred (Student's t test). When con- 
ductances were calculated by cross-mulüplying left 
UBF with ipsilateral distributional flows, norepineph- 
rine decreased caruncular conductance to 43.2 + 5.8 
S.E. per cent of control and combined endometrial and 
myometrial conductance to 41.5 + 3.1 S.E. per cent of 
control. 


Comment 


The results of this study indicate that the vascular 
reactivities of the various components of the nonpreg- 
nant ovine uterus to alpha-adrenergic stimulation are 
similar. This is in marked contrast to the reactivities of 
these same vasculatures after definitive placentation 
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has occurred (60 to 70 days of gestation). In the previ- 
ous study from this laboratory, when nonplacental vas- 
cular conductance was decreased to 40 per cent of con- 
trol as in the present experiments, placental or 
cotyledonary conéluctance was reduced only to about 


80 per cent of contral. Therefore, these observations | 


plus those previously reported*on" uterine pressure- 
flow responses during ovine pregnancy support the 
concept that fundamental vasoactive if not structural 
changes occur during ovine placentation to those blood 


. vessels of the early pregnant uterus that will eventually 


carry blood to the definitive placenta. 

In the golden hamster,® rhesus monkey, baboon, and 
man,' structural changes in the spiral arterioles supply- 
ing the placenta have been described. ‘These changes 
consist of a loss of the basic structural components of 
the arteriolar walls and result in widely dilated essen- 
tially nonvasoactive conduits. The site of active vaso- 
constriction would appear to be displaced to the larger 
calibered radial arteries proximal to the myoendome- 
trial junction. Such alterations of vascular structure 
and sites of vasoactivity could explain the changes in 
vascular reactivity that have been observed. While tro- 
phoblastic replacement of the arteriolar walls would 
seem to be a dominate characteristic of the changes 
noted above, a phenomenon that has not been ob- 
served in the ovine species, itis very possible that this is 
a secondary response unique to the hemochorial pla- 
centa, since Pijnenborg? has reported similar mural ar- 
teriolar changes in the golden hamster during decidu- 
oma formation when trophoblast is absent. Therefore, 
analogous changes in the walls of the arterioles supply- 
ing the ovine cotyledon may occur induced by a stimu- 
lus common to many if not all placental types. The 
observations of Makowski* and preliminary observa- 
tions of Ramsey? on the ovine cotyledonary vascula- 


` tures are consistent with this concept. 
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The development of a double-antibody radioimmunoassay 
for detecting ovarian tumor-associated antigen fraction 
OCA in plasma". 

SUZANNE KNAUF 


G. 1. URBACH, M.D? 


Toronto, Ontario, Canada 


Ovarian tumor-associated antigen isolated from human tumor tissue was shown to have a 
different mobility from that of carcinoembryonic antigen (CEA) in both acrylamide gel 
electrophoresis and immunoelectrophoresis in :garose. The ovarian tumor antigen is 
composed of six species with different electropnoretic mobility in acrylamide gel 
electrophoresis. Three of these species were detected in Sephadex G-100 ovarian fraction 
OCA (from the void volume peak) and the othe three species of lower apparent molecular 
weight were detected in fraction OCD (from the second peak). Fractions OCA and OCD did 


not share common antigenic determinants as determined by immunodiffusion. CEA was 
shown to share antigenic determinants with bof) OCA and OCD. A double-antibody 


radioimmunoassay capable of detecting nanogram quantities of plasma OCA was 


developed. In a preliminary study of ovarian car cer patients, OCA appeared to be a more 
sensitive marker for ovarian cancer than CEA. "here was virtually no correlation (r = 0.1) 
between OCA and CEA levels in these patients as determined by radioimmunoassay. (AM. 


J. OBSTET. GYNECOL. 131: 780, 1978.) 


OVARIAN TUMOR-ASSOCIATED ANTIGEN pu ified 
in our laboratory was contaminated. by normal anti- 
gen.’ Therefore, the physiochemical properties œŒ the 
ovarian tumor antigen preparation were examine for. 


the purpose of discovering a method for the removal | 


of normal antigen so that a radioimmunoassay fo- cir- 
culating ovarian tumor antigen could be develop: d. 
Since carcinoembryonic antigen (CEA) is curr-ntly 
the tumor-associated antigen monitored in overian 
cancer patients, ovarian tumor antigen was compared 
with CEA. This paper reports the results of im- 
munologic studies of the cross-reactivity between cvar- 
ian tumor antigen and CEA, the development of a 


double-antibody radioimmunoassay for the ovarian 


tumor antigen fraction OCA, and a comparisoa of 
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the OCA and CEA radioimmunoassays for the assess- 
ment of circulating tumor antigen in patients with ovar- 


Jan cancer. 


Material and methods 


Immunologic reagents. Ovarian tumor antigen was 
prepared as previously described.’ Briefly, human 


„ovarian tumor tissue was homogenized in saline, 


extracted with an equal volume of 1.2M perchloric 
acid, and subjected to affinity chromatography on con- 
canavalin A-Sepharose.* Bound protein was eluted 
with 10 and 25 per cent p-mannose. The 10 per cent 
mannose fraction was subsequently purified by passage 
through affinity columns that contained anti-normal 
female serum, anti-normal ovarian. tissue, and anti- 
mannose fractions from 2, 10, and 25 per cent con- 
canavalin A~Sepharose fractionation of normal female 
serum coupled to Sepharose 4B. The eluate was con- 
centrated in an ultrafiltration unitf with a UM-10 filter. 

Antibodies were prepared in female New Zealand 
white rabbits, as previously described.! Gamma globu- 
lin was prepared by two precipitations with 33 per cent 


saturated ammonium sulfate.” 


*Pharmacia Laboratories, Inc., Piscataway, New Jersey. 
tAmicon Corp., Lexington, Massachusetts. l 
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CEA and absorbed anti-CEA for Ouchterlony and 
immunoelectrophoretic analyses were obtained from 
Dr. Jacques P. Vandevoorde, Hoffmann-La Roche 
Inc., Nutley, New Jersey. I-labeled CEA was pur- 
chased from Hoffmann-La Roche Ine. 

Donkey anti-rabbit globulin (RD17) was purchased 
from Wellcome Reagents Limited. 

Radiolabeling of protein. Approximately 3 to 5 ug 
of protein was labeled with P?” by the chloramine T 


. method. Unbound iodine was separated from labeled 


antigen by chromatography on bovine serum albumen 
(BSA)—coated Sephadex G-75 (1.6 by 30 cm.). Then 2 
ml. fractions were collected. T'wo peaks of radioactivity 
were routinely obtained; the first contained labeled 
antigen and the second contained unbound I'5, 

Immunologic methods. Ouchterlony double diffu- 
sion was carried out on lantern slides covered with 1 
per cent agarose in 0.01M Tris, 0.001M ethylene- 
diaminetetra-acetic acid (EDTA) (pH 8.6) contain- 
ing 0.1M sodium chloride. Immunoelectrophoresis 
was carried out on microscope slides covered with the 
diffusion agarose. The electrophoresis buffer was 
0.05M barbital (pH 8.6). Electrophoresis was at 110 v. 
for three hours. . 

Cross-reactivity with normal serum components was 
determined as follows: Anti-normal human serum* 
was coupled to CNBr-activated Sepharose 4B accord- 
ing to the manufacturer’s instructions. The protein to 
be investigated was labeled with I’**. A known amount 
of the iodinated protein (less than 10 rig.) was added to 
2 ml o2 a 10 per cent suspension of anti-normal 
human serum-Sepharose in 0.2M borate buffer (pH 8) 
containing 1.6M sodium chloride. A blank with un- 
coupled Sepharose was run for each sample. After in- 
cubation for one hour at room temperature, the sam- 
ples were centrifuged at 1,500 x g for 10 minutes. Su- 
pernatants were aspirated and the pellets were washed 
once with 2 ml. of borate buffer. The pellets were 
counted for one minute in a gamma counter. Results 
are expressed as counts per minute (c.p.m.) in the pel- 
let minus counts per minute of the blank divided by the 
total counts per minute X 100. 

Acrylamide gel electrophoresis. Sodium dodecyl 
sulfate (SDS) polyacrylamide gel electrophoresis 
(PAGE) was carried out in a slab gel apparatus} with 


5.6 per cent gels? Tris glycine gel electrophoresis was : 


performed with 5 per cent gels in a discontinuous buf- 
fer system, as described by Ornstein* and Davis? The 


*No. C11-121, Hyland Div., Travenol Labs., Inc., Costa 


* Mesa, California. 


_ TSE 500, Hoefer Scientific Instruments, San Francisco, 
California. 
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.* 


gel slabs were dried on Whatman No. 1 paper in vacuo 
and autoradiographed on medical x-ray film.* 


Sephadex G-100*chromatography. Approximately ion 


to 4 mg. of protein in 1 ml. of 0.2M borate buffer 

(pH 8) containing 1.6M sodium chloride was applied to 

a 1.6 by 60 cm. Sephadex G-100 column equilibrated at 

4° C. with the same buffer. The column effluent was* 
monitored at an optical density of 280 nm. and 1 ml. 

fractions were collected. Protein determinations were. 
carried out by the fluorescamine method of Bohlen 

and associates.’ 

Radioimmunoassay for OCA. A solution of 0.01M 
phosphate buffer (pH 7.8), containing 0.15M sodium 
chloride and 0.1 per cent sodium azide (PBS), was pre- 
pared. BSA buffer (pH 7.5) was prepared by. adding 
0.2 per cent BSA to PBS, EDTA buffer (pH 7.5) was 
prepared by adding 0.01M EDTA to BSA buffer. 

The radioimmunoassay for OCA (OCA-RIA) was 
performed, in the following manner: The sample or 
standard was added to a 10 by 75 mm. glass tube. First 
100 ul of BSA buffer and then 20 pl of anti-OCA 
gamma globulin (diluted 1/4,000 in BSA buffer) was 
added to each tube. The tubes were placed in a 37° C. 
water bath for 45 minutes. Then 20 ul of 17*-OCA (a 


1/20 dilution of the Sephadex G-75 peak fraction in | 


BSA buffer containing approximately 4 x 10° c.p.m. 
per milliliter) was added to each tube and the tubes 
were incubated 16 to 20 hours at 37° C. To each tube 
100 wl of precipitating antibody (a 1/25 dilution of 
donkey anti-rabbit globulin in EDTA buffer containing 
0.5 per cent normal rabbit serum) was added. The 
tubes were incubated at 37° C. for one hour and placed 
in an ice bath. Then 700 yl of ice-cold EDTA buffer 
was added to each tube. The tubes were incubated for 
20 minutes in the ice bath and then centrifuged at 
1,500 x g for 30 minutes. The supernatant was aspi- 
rated and the pellet was counted for one miriute in a 
gamma counter. 

All standards and plasma samples were assayed in 
triplicate. The plasma sample volume was 100 ul. A 
standard curve was performed with each assay. The 
primary OCA standard contained 134 wg of protein 
per milliliter as determined by fluorometric assay.” A 
1071 dilution of the standard was used for the standard 
curve. The avarage value of counts per minute was 
plotted versus nanograms of OCA, and the OCA con-* 


am 


tent of each sample was determined from this standard ~ 


curve. Normal pooled A+ plasma, a standard ovarian 
antigen solution, and three plasma pools of known 
OCA content were internal controls in each assay. ' 


*RP Royal X-Omat, Eastman Kodak Co., Rochester, New 
York. 
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E l. 4, 4, -Autoradiogtam of 3 per cent 7 Tris acne slab gel (6: 6.per nis of labeled CEA and ovarian 


antigen ee B, d of 5. sper cent SDS slab gel of [labeled CEA and ovarian anti- 


gen (0C)::. 


[x 


l Radicimintinóassdy f for CEA. Thé radióimmurioas- | 
` say for CEA was performed by thé ziiconyl phoshate j 


| gel méthod with the CEA- Roche test kit. CEA dexrmi- 


nations reported i in tliis paper were carried out n the 
“laboratory. of:Dr. A. ‘Malkin, Department of Canical - 


7 Biochemistry, Sunnybrook M Centre, TOONID, 
“Ontario, Canadai. :' i to 

Collection, of plasma samples. Blood: was: obtained 
‘by venipuncture and:collected in à lavender. stopoered 
Vacutainer tube* containing 0.07 ml.'of 15 pe cent 
 EDTA and 0.014 mg: of potassium ‘sorbate. After col- 
: lection the sample was mixed and stored at room tem- 


| perature (maximum: ight hours): before. being cèn- ' 
* trifuged at 1;000 x g for 10 minutes. The plasma was. 
removed and stored at 4? C. until assayed. If thes sam- `` 


"ple was not to be assayed within two weeks, the s<mple 
was stored frozen at —20° C. The sample was tEawed 


E and centrifuged at I ,000 x g TOT five, minutes' before. ? 


being die up Pe. Ea 


a 


* ox 
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l Becton, Dickinson & Go:,; Cockeysville, Maryland. 
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| Control norial. plasma was obtained from: pooled 


outdated ‘blood bank. plasma: from. A-positive donors. 
| Individual plasria samples. wére mixed together; al- 
lowed to stand at room ‘temperature for one hour, and . 


then centrifuged a at 1, 000. X g for 10 minutes. The. clar- 


ified’ plasma was aliquoted and stored at —70° C. until : 
needed; at. which. time the: ; plasma was. thawed and | 


filtered LE Whatman No. 1 paper: 
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que, labeled: ovarian turior antigen and CEA with he | 
. use of ‘Tris glycine and, SDS slab gels. The Tris glycine 


autoradiograph is shown in Fig. L'A and the.SDS ^ 


_autoradiograph is. shown in Fig. 1, B. -Both ovarian 


tumor" antigen and. CEA contain ‘more than one spe- 


cies. There appears to bé a difference, in the. elec: 


trophoretic mobilities of ovarian antigen and CEA. On 
Tris glycine gels. both, CEA and ovarian tumor antigen , 


contain species that migrate more slowly than. BSA; 
ovarian antigen has one very diffuse band and CEA. 


has two o hanas that migrate further dowr the gel than - 
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Fig. 2. Sephadex G-100 protein elution profile Pn ovarian , 
antigen (see ' "Material and methods"). 


the diffuse ovarian turnor antigen band. In addition, : 


there are two bands. with molecular weights less than 
that of BSA in the óvarian antigen preparation. In the 
denaturing SDS gel system, CEA has two high- 


molecular weight bands and a third diffuse band while. 


the. ovarian tumor antigen preparation contains two 
high: molecular weight bands that have approximately: : 


the same mobility as the: major two bands. of CEA plus E 
two other bands of lower apparent molecular weight 


thàn BSA. ST Ru ‘ 

Since the ovarian tumor antigen is PEN of at 
least three different species, it was fractionated on 
Sephadex G-100 in an attempt to separate these species 
and to ascertain which of these species were normal 
and which were tumor-associated. The protein elution 
profile i is presented in Fig. 2. The two peaks obtained | 
were divided into two fractions each— fractions OCA 
and OCB from the first peak and fractions OCC and - 
OCD from the- second peak. Each fraction was labeled 


with [5 and examined by ‘autoradiography after SDS: 


PAGE (Fig. 3). There are six different bands which : 


can be detected —three i in OCA, three i in OCB, five i in 


OCC, and three i in OCD. It should: be noted that, al- 


though bands III and IV have very similar relative 
mobilities, thesé twc bands are different with respect to 
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Fig. 3.  Autoradiogram of SDS PAGE in 5.6 per cent gels! of 


_ ovarian antigen Sephadex G-100 fractions OCA, OCB, OCC, 
> and OCD. This i isa composite from one slab gel. 


- 


shape as well as mobility. Only OCA contains band II 
material; all other fractions contain band IV. Unfrac- 
tionated ovarian tumor antigen and fractions OCA and 
OCD were examined for cross-reactivity with antibody 
against normal serum components. Unfractionated 


antigen, contained 40 per cent, OCA contained less 


than 5 per cent, and OCD contained 30 per cent 


“normal serum components, as estimated by binding 
of I5-Jabeled protein to anti-normal s serum Sepha- 
` rose 4B. | 


Antibodies were prepared against fractions OCA 


(acrylamide bands I, II, III, and, low-normal serum 


contamination): ‘and OCD (bands IV, V, VI, and rel- 


' atively high-normal serum contamination). These an- 


tibodies ` were , subsequently used in .immunologic 
studies of the cross-reactivity of OCA, OCD, and CEA. 
In Ouchterlony diffusion, there was no cross-reactivity 
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Fig. 4. Ouchterlony patterns of OCA and CEA against anti-OCD (A), anu-OCA(B), and anti- CEA (C). 
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k Fig. 5. Immunoelectrophoresis of OCA and CEA with anti- 
OCA and ant-CEA. | 


between OCA and OCD. Lines of identity were seen in 
diffusion of OCA and CEA against anti-OCA, of OCD 
and CEA against anti-OCD, and of OCA and CEA or 
of OCD and CEA against anti-CEA. When CEA was 
tested against anti-OCA, anti-OCD, and anti-CEA (Fig. 
4), it became evident that CEA contained at least two 
antigenic groups, one that was detected by anti-OCA 
and one that was detected by anti-OCD. Both antigenic 
groups were detected by anti-CEA, even though there 
appeared to be only one precipitation line. In contrast, 
there was only a single line of identity with OCA 
against anti-CEA and anti-OCA and no precipitation 
arc against anti-OCD. An additional difference be- 
tween OCA and CEA was noted in immunoelec- 
, trophoresis. CEA appeared to be more highly charged 
T 77 than OCA (Fig. 5). . 

A double-antibody radioimmunoassay for OCA was 
developed for the purpose of measuring plasma OCA. 
The standard curve data from 28 separate assays per- 
formed over a period of three months, which included 
four preparations of I'-OCA, three different dilu- 
tions of OCA, and two different preparations of anti- 
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Fig. 6. Standard curve data from 28 separate OCA assays. 


OCA, are presented in Fig. 6. To account for radioac- 
tive decay, the results are expressed as the counts per 
minute bound by the standard divided by the counts 
bound in the zero standard x 100 (B/B, x 100). Fig. 7 
shows a nomogram for the assay, with both inter- and 
intra-assay statistics given for values up to 0.9 ng. of 


OCA activity. 


Although the radioimmunoassay appears to be very . 
reproducible, preliminary studies indicated that it was 
critical to be able to distinguish between values in the * 
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Fig. 7. A nomogram sk owing the intra- and inter-assay statis- 
tics for the OCA-RIA. 


range 0.5 to 0.7 ng. of OCA per 100 Ll of plasma if we 
hoped to differentiate between "normal" and "abnor- 
mal" plasma OCA levels. Despite the fact that less than 
5 per cent of labeled OCA could be precipitated by 
anti-normal human serum,' the A+ plasma pool con- 
tained 0.35 + 0.04 (5.D.) ng. of OCA per 100 yl (17 
assays). It was determined that, if the A+ plasma pool 
was assayed twice in every assay (once at the beginning 
and once at the end) and the mean A+ plasma pool 
value was then subtracted from each sample value, the 
interassay precision was increased. The results pre- 
sented here are calculated in this manner. 

A summary of a preliminary study of ovarian cancer 
patients, patients with noncancerous gynecologic dis- 
ease, pregnant patients, and apparently disease-free 
control subjects is presentéd in Table I. Of known ovar- 


lan cancer patients who were currently receiving 


treatment for disease, 52 per cent had OCA levels 
greater than 1.9 ng. per milliliter. No pregnant pa- 
tients, three of 29 pazients with noncancerous gyneco- 
logic disease, and five of 61 normal subjects (8 per cent) 
had OCA levels greater than 1.9 ng. per milliliter. Ac- 
cordingly, an OCA value less than 1.8 ng. per milliliter 
is considered normal and a value greater than 1.9 is 


considered abnormal. A value of 1.8 or 1.9 is consid- 
_ered questionable. 


The OCA-RIA was also used to evaluate further the 


. relationship of the ovarian antigen to CEA. Unfrac- 


Double-antibody RIA for detecting OCA 785 


Py 


ng OCA 


ng CEA 


Fig. 8. A scatter plot of data obtained by simultaneous evalua- 
tion of OCA and CEA levels in plasma samples from ovarian 
cancer patients. The levels are in nanograms per milliliter of 
plasma. r? = 0.1. 


tionated ovarian antigen had 3.8 ng. of total protein, 
1.82 ng. of OCA activity (48 per cent), and 0.26 ng. of 
CEA activity (7 per cent) per milliliter. The CEA stan- 
dard supplied with the CEA-Roche test kit had 125 ng. 
of CEA activity per milliliter and 57 ng. of OCA activity 
per milliliter. 

Simultaneous evaluation of OCA and CEA levels in 
plasma from ovarian cancer patients attending the 
Out-Patient Clinic at The Princess Margaret Hospital 
(PMH) in Toronto was carried out to determine the 
specificity of OCA and CEA for ovarian carcinoma. 
The results from 77 plasma samples obtained from 
these ovarian cancer patients are presented in Table II. 
The CEA level considered to be normal varies from 


study to study: The level of 2.5 ng. per milliliter is the ` 


cutoff point recommended by Hoffmann-La Roche 
Inc., but the level of 4.0 ng. per milliliter was chosen by 
Malkin and co-workers* for a study of ovarian cancer 
patients attending the PMH clinic. Therefore, the data 
are divided into three groups—less than 2.5, 2.6 to 3.9, 
and 4.0 or more ng. of CEA activity per milliliter. It can 


be seen that elevated OCA levels are detected in 60 per ` 


cent while elevated CEA levels (=4.0 ng. per milliliter) 
were present in only 16 per cent of the patients tested. 
Evenif the normal level of CEA is considered to be less 
than 2.5 ng. per milliliter, only 28 per cent of the pa- 


*Personal communication. 
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Table I. OCA plasma levels in ovarian cancer and control samples from patients with noncancerous 
gynecologic disease, pregnant patients, and xx ale disease-free control subjects 
m i OCA value 
' «1.8 (ng. Iml.) 1.8-1.9 (ng. iml) >1.9 (ng.[ml.) 
è Total 

. “Ovarian cancer " œ 126 6 66 02 
4 Noncancerous gynecologic disease 29 E" l 3 10 
Pregnant 19 17 89 2 . l1 0 0 
Apparently disease-free 61 55 . 90 l 2 5 8 





Table II. À simultaneous evaluation of OCA and CEA levels in plasma from 77 ovarian cancer patients 








ce [5 
27 


«2.5 ng./ml. 35 2 
2.5-3.9 ng./ml. l l 0 
73.9 ng./ml. i ] 1 0 ` 
Total 29 . 38 2 


tients tested had elevated CEA levels. CEA levels were 
elevated (72.5 ng. per milliliter) in only two patients 
who did not have elevated OCA titers, while OCA titers 
were elevated in 27 patients who did not bave elevated 
CEA levels. 

That the OCA assay measures different antigenic 
material as compared to the CEA assay is confirmed by 
the data presented in Fig. 8. In this scatter plot of OCA 
and CEA levels in plasma from ovarian cancer patients, 
it can be seen that there is virtually no correlation be- 
tween OCA and CEA plasma levels in these patients 
(r* = 0.1). 


Comment 


Ovarian tumor antigen and CEA differ with respect 
to electrophoretic mobility in acrylamide gel elec- 
trophoresis and immunoelectrophoresis. From im- 
munodiffusion studies of Sephadex G-100 ovarian 
tumor antigen fractions OCA and OCD, CEA, and 
their respective antibodies, it was evident that both 
OCA and OCD contained antigenic determinants that 
cross reacted with or were identical to those of CEA. 
However, OCA did not share antigenic determinants 
with OCD. OCA appears to be a subspecies of CEA, 
with fewer antigenic determinants and a “carrier” 
molecule that has a different charge from that of 
CEA. . 

‘With the use of a double-antibody radioimmunoas- 
say for plasma OCA, it has been determined that a 
plasma OCA level below 1.8 ng. per milliliter is “nor- 


*. - 
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mal" while a level above 1.9 ng. per milliliter is an indi- 
cation of the malignant state. Values of 1.8 to 1.9 ng. 


. per milliliter are considered questionable, and a second 


plasma sample should be obtained. Fifty-six of 61 nor- 
mal subjects and all 19 pregnant patients tested had 
plasma OCA levels less than 2.0. Three patents with 
noncancerous gynecologic disease had elevated OCA 
levels. One of these patients was being treated for 
mammary hypertrophy and menorrhagia and the 
other two were being treated for ovarian cysts and had 
a history of previous surgical removal of ovarian cysts. 
It is interesting that three patients with benign ovarian 
cysts and no previous history of cysts had normal OCA 
levels. 

Comparison of OCA and CEA levels in plasma sam- 
ples frorn 77 ovarian cancer patients indicated that 
OCA is more specific for ovarian cancer in comparison 
to CEA. Only 21 (28 per cent) ovarian cancer patients 
had CEA titers of 2.5 ng. of CEA per milliliter or 
higher, while 46 (60 per cent) had elevated OCA titers 
(2.0 ng. of OCA per milliliter or higher). T'wo (3 per 
cent) patients had elevated CEA and normal OCA 
levels while 27 {35 per cent) patients had elevated OCA 
and normal CEA levels. 

Of 126 ovarian cancer patients being seen at the 
PMH Out-Patient Clinic, 66 patients (52 per cent) had 
elevated OCA levels and six patients (5 per cent) had. 
OCA levels of 1.8 or 1.9 ng. per milliliter. Included in 
the 126 were patients with both active and inactive dis- 
ease as well as patients who had operable ovarian 
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cancer and who were clinically free of further disease 
at the time of testing. Until more data concerning the 
stage and activity of disease are available, it is not 
possible to evaluate OCA as an indicator of malignant 
activity. Large-scale testing is necessary to evaluate the 


selectivity and spec:ficity of the OCA assay for ovarian : 


cancer. 
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immunization of BALB/c mice with virulent and avirulent strains of HSV-1 resulted in high 
levels of neutralizing antibody and protected against both the lethal effect of the virus and 
the development of a latent ganglionic infection when animals were challenged by the 
intravaginal route. In animals immunized with avirulent strain of HSV-2 and challenged with 
a high virulent strain of HSV-2, substantial protection against death was observed despite 
low levels of neutralizing antibody. Nineteen per cent of the survivors, however, developed 
a latent ganglionic infection. Relatively little protection was observed in mice immunized 
with HSV-1 and challenged with HSV-2. (AM. J. OBsTET. GYNECOL. 131: 788, 1978.) 


GENITAL HERPES infection has increased in recent 
years, and currently is a common cause of veneral dis- 
ease in the United States.'~* Although herpes simplex 
virus (HSV) types both 1 and 2 have been isolated from 
genital lesions, HSV-2 infection is more common, 
being identified in up to 90 per cent of all cases of 
genital herpes.” ? In addition to the painful lesions ex- 
perienced by afflicted individuals, the infection is 
hazardous to newborn infants, causing death of 50 to 
70 per cent of the infants infected during parturition.” ° 
Moreover, based on seroepidemiologic data? 9: 7 and 
studies on the transforming properties of HSV in 
vitro,” ° it has been suggested that HSV might play a 
role in the etiology of carcinoma of the cervix. 
Previously, it was shown that mice inoculated by the 
vaginal route with HSV-1 developed a latent infection 
of the local sensory ganglia and this infection could be 
prevented by immunization with the homologous 
strain of HSV-1.'® ©! However, mice immunized with 
HSV-2 and challenged with the homologous strain of 
HSV-2 were protected from the lethal effect of the 
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virus, but not from developing a latent ganglionic in- 


fection. Since the strain of HSV-1 used in those studies 
was less virulent than the strain of HSV-2, it was sug- 
gested that the greater virulence of HSV-2 might be 
one of the factors responsible for the development of 
latent infection in the presence of immunity. The pres- 
ent investigation was initiated to study in more detail 
the effect of immunization on preventing latent 
ganglionic infection with virulent and avirulent strains 
of. HSV and cross-protection between HSV-1 and 
HSV-2. 


Materials and methods 


Four strains of herpesvirus were used in this study: 
HSV-1, strain F, obtained from American Type Cul- 
ture Collection, and strain KOS, kindly supplied by Dr. 
P. A. Schaffer; HSV-2, strain G, originally obtained 
from American Type Culture Collection, and HSG-52, 
provided by Dr. M. C. Timbury. Virus pools were pre- 
pared by infecting monolayers of primary rabbit kid- 
ney cells (PRK). The titers of these virus pools in 
plaque-forming units per milliliter (PFU/ml.) on PRK 


‘cells were: HSV-1, strain F, 1.8 X 108; strain KOS, 


4.0 x 105; HSV-2, strain G, 6.0 x 10°; strain HSG-52, 
6.0 x 10°. 

Female BALB/c mice, 6 to 7 weeks old, obtained 
from the Animal Production Unit of NIH, were used in 
all experiments. The animals were immunized in- 
traperitoneally at 10 day intervals with five increasing 
doses of infectious virus. The starting dose of HSV-1 
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Immunization and challenge with HSV-2. Table H 
shows that immunization with the avirulent HSG-52 
strain of HSV-2 markedly reduced the mortality rate in 
animals challenged with tlie more virulerit G strain, 
from 59 to 5.1 per cent (91.4 per cent protection). 
However, 18.9 per cent of the immunized mice devel- 
oped latent infection in the ganglia compared with only 


HSV-1 protected mice against the development of 
latent ganglionic infection when challenged with the 
homologous virus. Protection was achieved even 
though the F strain of HSV-1 was at least 500 times 
more virulent than the KOS strain. Attempts to pre- 
vent latent ganglionic infection with the G strain of 
HSV-2 were not feasible because preliminary experi- 


Li 


a 
was 10*-° PFU and the dosage increased to 10°* PFU; Table I. Virulence of different strains of HSV 
the starting dose of HSV-2 was 10'° and the dosage 
increased to 10*? PFU. Blood samples were obtained —* t 
from the retro-orbital plexus of mice about 10 days HSV-1 F | _ 90x 10 ` 
a Do E dope HSV-1 KOS —O 540 x 10? 
after the last immunizing injection and 2 to 3 days prior HSV2 o G 37 x 10° 
to intravaginal challenge with the virus. Sera were HSV-2 . HSG-52 >6.0 x 10% 
ie iui arde. ug eee RD dn d *Seven-week-old mice were infécted infravaginally with 0.1] à 
virus, and end points were expressed as the reciprocal ml. of serial 10-fold dilutions of HSV-1 and HSV-2. LDsy was — 
of the highest serum dilution producing a 50 per cent calculated according to the Reed and Meunch?? method 14 
reduction in the number of viral plaques. days after infection, LDso is expressed as the concentration of 
ee re andes chasse virus in PFU per 0.1 ml. causing a 50 per cent mortality rate. 
S 
vaginaly with 0.1 ml. of undiluted virus as described 6.3 per cent in the surviving unimmunized mice. Yet, 
elsewhere. Between 21 and 30 days after challenge, over-all protection (survivors and nonsurvivors) against 
lumbosacral dorsai root ganglia were removed, ex- a ganglionic infection was still substantial (61.5 per 
planted on PRK cells, and observed for 21 days for cent). When sera from immunized mice were tested by 
herpes-specific cytopathology.”” neutralization, the antibody titer against the homolo- 
| gous (HSG-52) and heterologous (G) strains of the 
Results virus was the same (geometric mean titer was 11). 
Virulence of different strains of HSV. The viru- Thus, animals immunized with HSV-2 developed con: 
lence of each strain of HSV was determined by intra- siderably less neutralizing antibody than animals im- 
vaginal inoculation of 7-week-old mice with serial 10- munized with HSV-1. Further analysis of this data (not 
fold dilutions of virus. Animals were observed for shown) revealed that animals with antibody titers of 8 
death and at the end of 14 days the LDso was calculated and above were generally protected from developing 
for each strain. As seen in Table I, at the highest dose latent ganglionic infection, whereas animals with anti- 
: of virus used, no death was observed in mice infected body titers below 8 developed a latent infection. 
with the KOS strain of HSV-1 or the HSG-52 strain of Immunization with HSV-1 and challenge with 
HSV-2. On the basis of these results, we concluded that HSV-2. Since high neutralizing antibody titers were ob- e 
the F strain of HSV-1 was at least 500 times more viru- served in sera of mice immunized with HSV-1, experi- à 
lent than the KOS strain, and that the G strain of ments were performed to see whether these animals 
HSV-2 was at least 20 times more virulent than the were protected against HSV-2. The data in Table II > 
HS6-52 strain. show that immunization with the F strain of HSV-1 
Immunization and challenge with HSV-1. The data protected only 37 per cent of the animals from the 
in Table II show that immunization with the virulent F virulent G strain of HSV-2. Moreover, 40 per cent of 
strain of HSV-1 prevented death in 94.8 per cent of the survivors in the immunized group developed latent 
mice and significantly reduced the number of animals ganglionic infection, as compared to 14 percent ofthe .. 
that developed ganglionic infection (87 per cent pro- survivors in the unimmunized group. Neutralization 
tection). When mice were immunized and challenged tests (Table II) showed that while sera from mice im- 
with the avirulent KOS strain, death was not observed munized with the F strain of HSV-1 readily neutralized 
in either control or iminunized animals. However, the homologous virus (geometric mean titer of 548), the 
number of mice developing latent ganglionic infection capacity of this antibody to neutralize heterologous 
was markedly reduced from 52.5 per cent in control virus (ie. the G strain of HSV-2) was substantially 
animals to 15 per cent in immunized animals (71.4 per lower (geometric mean titer of 15). 
cent protection). Regardless of the strain, a high titer of à 
antibody developed after immunization (geometric Comment 
mean titers for the F and KOS strains were 337 and These experiments show that immunization with 
512, respectively). . either the virulent F strain or avirulent KOS strain of "* 
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Table II. Effect of immunization on mortality rate and latent ganglionic infection in mice challenged 
intravaginally with herpes virus 
- a i » e .- 
Ps Mortality rate Latent sa of ganglia Antibody titer # 
Total with 
Immuniza- Virus Protec- Protec- ganglionic | Total pro- 
tion* challenge . | Ratiot | (96) | lion (96)t | Ratio§ | (%) tion ( 26) | infection'l | tection: (96) 
Control HSV-R(F. 19/45 ` 42.2 ^" 8/26 30.8 27/45 —— 
'€ | HSV-1 (F) HSV-1 (F) 1/45 ^29 948 ' 2/44 40 870 35 88.8 337 — 
Control HSV-1 (KOS) © 0/40 .0 21/40 525 | 21/40 
HSV-1 (KOS) HSV-l(KOS) 0/40 | 0 6/40 150 714 6/40 71.4 519 B 
Control HSV-2(G); . 28/39 59.0 116 6.3 24/39 
HSV-2 HSV-2 (G) 2/39 51 914 7/397 18.9 0 9/39 61.5 s i 11 
(HSG-52) T . | EM | 
Control HSV-2 (G) 8/15 53.0 1/7 14.3 9/15 > 
HSV-1 (F) HSV-2 20 5/15; 923. “372 4/10 40.0 0 9/15 0 548 15 


*BALB/c mice were immunized intraperitoneally with HSV-1 or HSV-2. Ten days after. ‘the last booster, animals were chal- 
lenged intravaginally with the homologaus : or heterologous virus. The mortality rate was calculated and survivors were tested for 
the. presence of latent infection in lumbosacral dorsal root ganglia 3 weeks after vaginal challenge. 

+Mortality rate is expressed as a ratio of the number of mice that died to the number of mice challenged. 


Per cent protection was calculated by dividing the difference between per cent deaths in the unimmunized and immunized 
groups by: per cent deaths iri the unimmunized group (x 100). i 


§Ratio represents the number of animals with infected ganglia to the au of surviving animals tested. 


The per cent protection provided by immunization was computed by dividing the difference between per cent of animals with 
latent ganglionic infection in the unjmmunized and immunized goui by the per cent of animals with laterit ganglionic infection in 
the unimmunized group. (X 100). ~ 

{In determininin g total number of animals with ganglionic infection, the assumption was made that all deaths were preceded by 
ganglionic infection: Per cent total protection was computed by dividing the difference between per cent of animals with ganglionic 
infection in the unimmunized and penis eroup? by the per cent of animals with pangkon infection in the unimmunized 
group (x 100). 

. € Geometric mean antibody titer of anod animals when tested against homologous and heterologous virus. Antibody titer 
«æ iş expressed as the reciprocal of the highest serum dilution producing 50 per cent reduction in number of ve plaques. 
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. ments showed that the immunization procedure itself An alternate approach was to immunize mice with 


resulted in extremely high mortality rates. In contrast 
the HSG-52 strain of HSV-2 could not be used as a 
model because it left only a very low percentage of mice 
with ganglionic infection after vaginal inoculation. In 
theory, this made it à good choice for immunizing ani- 
mals to be challenged with heterologous virus. How- 
ever, despite repeated immunization, the neutralizing 
antibody titer to HSG-52 was only 11. This antibody 
cross-reacted with the heterologous virus (G strain), but 
at the same low level (mean titer, 11). Nonetheless, the 
in vivo experiments showed that immunization with the 
HSG-52 strain of HSV-2 protected 91 per cent of the 
animals from death when challenged with the G strain 
of HSV- 2. Almost 19 per cent of the survivors, how- 
ever, were left with latent ganglionic infection. Why, in 


=. "these and previous experiments,'?* !! more of the im- 
.* e 


munized animals challenged with HSV-2 developed 
latent ganglionic infection than the unimmunized ani- 
mals is not clear. Possibly, the relatively low level of 
antibody to HSV-2 was not sufficient to neutralize the 
virus before it entered the neuron, but was sufficient to 
prevent and/or greatly reduce the lethal effect of the 
virus. 


HSV-1 and look for protection against HSV-2. In vitro 
neutralization tests, however, revealed that antibody to 
HSV-1 (F) cross-reacted to only a limited degree with 
HSV-2 (G). Moreover, studies in vivo showed that mice 


-immunized with HSV-1 (F) were only partially pro- 


tected against the lethal effect of HSV-2 (G) and 
a number of survivors developed latent ganglionic in- 
fection. 

Our studies also showed that in BALB/c mice, 
HSV-2 induced considerably lower antibody titers than 
did HSV-1. Whether this was due to differences in viral 
replication, the amount or types of antigens presented 
to immune cells, genetically determined differences in 
the hosts immune response to HSV-2, or other factors 
is not. known. Despite, however, relatively low levels of 
antibody to HSV-2, the immunized animals had good 
protection against the lethal effect of the virus. Al- 
though neutralizing antibody is important in restr icing 
the spread of HSV, cellular immunity appears to be 
needed to eliminate the acute infection.’ '? Whether 
there are also differences in cell-mediated immune re- 
sponse to HSV-1 and HSV-2 in BALB/c mice remains 
to be determined. ` 
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These and previous experiments show that 5 to 30 
per cert of mice immunized with HSV-1 developed 
latent ganglionic infection when challenged with ho- 


mologous virus by the vaginal, cutaneous, labial, or ` 
ocular routes despite the presence of relatively high ` 


levels of neutralizing antibody.'? Up to 100 per cent of 
immun:zed animals developed latent ganglionic infec- 
tion when challenged by the footpad route." Pre- 
sumably, this lack of protection is due to the inoculated 
virus bypassing the humoral immune system and enter- 
ing the neuron before neutralization takes place. The 
ability of virus to escape neutralization may very well be 
related to the degree of epithelial injury and exudation 
of antibody-containing serum at the site of viral inocu- 
lation. Thus, the immunologic status of the host ap- 
pears to be only one of the factors which influences 
susceptibility to latent ganglionic infection. It should be 
emphasized that, although the F strain of HSV-1 used 


* 
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in our experiments for immunization produced re- 
latively little protection against the challenge strain of 


P: ¢ 


HSV-2 (G), immunization and challenge with other , 


strains of HSV-1 and HSV-2 might yield different re- 
sults. Generally, HSV-2 infections do not occur until 
after sexual maturity, whereas HSV-1 infections may 
occur early in life. Thus, at the time when individuals 
are exposed for the first time to HSV-2, many already 
have antibody to HSV-1. Since there are a variety of 
strains of HSV-1 and HSV-2, it would be clinically rele- 
vant to know whether individuals with antibody to 
specific strains of HSV-1 might stand a reasonable 
chance of being protected from developing a latent 
ganglionic infection when exposed to some of the mere 
common strains of HSV-2. Our studies suggest that the 
murine model of latency may give useful information 
on the degree of cross-protection provided by various 
strains of HSV-1 and HSV-2. 
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- ~ intermittent adniinistration of bromocryptine (CB 154) 


The results obtained with intermittent bromocryptine treatment from the fifth day after the 
beginning of menstruation until the second day after the basal temperature rise, in 14 
women with hyperprolactinemic amenorrhea-galactorrhea and in whom menses had 
previously been induced by continuous treatment, are presented. All women ‘had menses 
without reappearance of galactorrhea; serum FSH, LH, estradiol, and’ progesterone followed 
a normal physiologic trend. Only prolactin rose again in the second phase of the cycle, in 
which lower levels of progesterone Were also found, but without any significant interference 
in the clinical and hormonal trend. It is stressed that administration of bromocryptine during 
the first part of the cycle might substitute for continuous administration, thereby reducing 
drug consumption and hence possibie side-effects as well as the ace of treatment. (Am. J. 


OBsTET. GYNECOL. 131: 792, 1978.) 


BROMOCRYPTINE inhibits lactation in animals" ? and 
in human beirigs by suppressirig both puerperal lacta- 
tion and galactorrhea* * through a reduction of blood 
prolactin (hPRL) levels.* 5 * 

In the iyndrome of inappropriate lactation 2d 
amenorrhea normal prolactin levels aré restored and 
menstrual cycles are normalized as well as pulsatile se- 
cretion of gonadotropins and ovarian hormones,*~!° by 
adopting a continuous administration of the drug 
along the entire cycle.#! 

In a previous experiment on 14 E Rete 
women treated with bromocryptine from the fifth day 
to the onset of menstruation, we noted levels of 
gonadotropins, progesterone, and estradiol identical to 
those of a physiologic cycle.® 

In these women the reduction of serum hPRL led to 
an increase of FSH and LH only at midcycle, thus sug- 
gesting that normalization of hPRL levels removes the 


From the Clinica Ostetrica e Ginecologica dell’ Università 
di Pavia, and the Istituto di Medicina del Lavoro dell 
Università di Pavia. 

Received for publication June 28, 1977. 

Accepted January 1 7, 1978. 


Reprint requests: Dr. Franco Polatti, Viale Liberta 24, 
27100 Pavia, Italy. 


792 


inhibition on the mechanism regulating the pulsatile 
and periodic gonadotropin secretion. It therefore 
seems ‘plausible that after removal of the block with 


| consequent ovulatory peak, the second part of the cycle 


proceeds physiologically even without pharmacologic 
inhibition of hPRL. 

The aim of our investigation was to evaluate the 
efficacy of intermittent bromocryptine therapy com- 
pared to continuous therapy in view of a possible re- 
duction in the total dosage of the drug to be admin- 
istered. 


Material and methods 

The investigation covered 14 women with hyper- 
prolactinemic amienorrhea-galactorrhea treated con- 
tinuously with CB-154 (5 mg. per day) until the ap- 


' pearance of menstruation, who presented a FSH and 


LH ovulatory peak as described previously.’ All pa- 
tients had undergone a previous visual field examina- 
tion and a computerized axial tomography of the pitu- 
itary fossa to rule out the presence of a hypophyseal 


'adenoma. Prolactin was assayed by the radioimmuno- 


assay double-antibody method” (kit obtained from 
Biodata, Serorio-Rome). The sensitivity of the method 
is about 1.5 ng. per milliliter. FSH and LH were mea- 
sured by radioimmuno-double-antibody methods!^ 4 
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Table L Hormonal results Hacen + S.D.) of 14 patients under continuous treatment with CB-154 






Basal values 26.8 + 8.1 3.9 + 1.4 
+3 days 21.7 + 6.5 41+ 12 
+6 days 16.4 + 5.4 4.9 + 1.4 
+9 cays ovulation 10.5 + 4.2 7.1 + 2.6 
~3 days ovulation 7.8 + 1.8 12.9 + 3.4 
Peak ovulation T. zb 1.07 32.9 x 4.7 
+3 days ovulation 7.3 + 0.98 18.5 + 1.9 
+6 days ovulation 7.3 x 0.87 13.8 + 1.9 
+9 days ovulation 7.4 X 0.7 11.5 + 2.4 

7.3 + 0.77 9.7 - 1.9 


12 days ovulation 


Table II. Hormona; results (mean + S.D.) of 14 patients treated with CB 154 from the fifth day of 
the cycle to the second day after temperature rise 






Basal values 19.3 + 2.1 7.5 + 0.6 
+3 days 11.9 + 2.0 9.2 + 0.6 
+6 days 7.9 + 0.74 11.2 + 0.9 
+9 days 6.9 + 0.87 12:5 + 1.5 
—3 days ovulation 6.9 + 0.63 12:9 € 1.3 
Peak ovulation 7.0 + 0.50 36.2 + 3.4 
+3 days ovulation 12.5 + 1.63 16.7 x 2.8 
+6 days ovulation 16.4 + 0.74 13.8 + 1.9 
+9 days ovulation 18.1 + 0.82 12.4 + 1.9 
+12 days ovulation 18.4 + 0.85 11.2 € 1.6; 


(Biodata, Serono-Rome) using as a reference prepara- 
tion the second I.R.P.-H.M.G. and the LER 907. The 
sensitivity for both methods is about 1 mI.U. per millili- 
ter. The assay of 17-B-estradiol” and progesterone’? 
was performed by the RIA-PEG method (Biodata, 
Serono-Rome) after extraction with ethyl ether. Sen- 
sitivity for both methods is about 10 pg. per milliliter. 
Normal values found in our laboratory are: hPRL 5 to 
20 ng. per milliliter; FSH 5 to 15 mI.U. per milliliter 
for follicular and luteal phase, and 15 to 40 mI.U. per 
milliliter at middle cycle peak; LH 5 to 15 mL. U. per 
milliliter in the follicular and luteal phase, 30 to 60 
ml.U. per milliliter at middle cycle peak; 17-B-estradio] 
30 to 50 pg. per milliliter in the follicular phase, 250 to 
500 pg. per milliliter at middle cycle peak, and 200 to 
400 pg. per milliliter in the luteal phase; progesterone 
0.30 to 1.8 ng. per milliliter in the follicular phase and 
1.8 to 15 ng. per milliliter in the luteal phase. 

For continuous treatment hPRL, FSH, LH, estradiol, 
and progesterone were assayed in basa: conditions and, 
during therapy with CB-154, every three days until the 
twelfth day, daily on the fourteenth, fifteenth, and six- 
teenth davs, and again every three days until the onset 
of menstruation. In the intermittent treatment CB-154 


_was administered (2.5 mg. twice a day) from the fifth 


day after the onset of menstruation until the second 


~I 


Progesterone 
(ng. iml.) 


7.1 x 8.1 58.1 + 19.7 0.49 + 0.9] 

7.9 + 2.3 64.3 + 17.6 0.51 + 0.32 

91rz20 * 74.9 + 20.6 0.60 + 0.31 
10.3 + 2.2 e 93.7 + 28.4 ` 0.73 + 0.28 
12:05 22 120.0 x 4.6 » 0.86 + 0.24 
27.4 x: 3.0 392.0 + 61.2 2.94 + 1.19 
16.4 + 2.2 286.0 + 43.6 7.84 + 2.58 
12.8 + 2.5 256.0 + 27.0 6.93 + 1.05 
11.4 1.6 e 148.0 + 22.4 5.85 + 2.56 
10.0 + 1.57 . 235.0 + 31.3 4.38 + 0.87 


Progesterone 


- (ng. /mL) 

9.2 + 1.25 91.8 + 14.4 0.62 + 0.15 
11.2 + 0.95 112.5 x 14.6 0.66 + 0.12 
13.1 + 0.97 138.6 + 16.6 0.77 + 0.13 
14.0 + 0.99 161.0 + 48.5 0.86 + 0.17 
14.6 + 0.76 167.0 + 35.4 0.93 + 0.12 
26.1 + 2.7 347.0 + 32.7 1.33 x 0.27 
14.8 + 1.6 259.0 + 23.3 7.05 + 0.68 
12.7 + 2.4 226.0 + 19.8 5.02 + 0.57 
11.2 + 1.84 227.0 + 21.2 4.33 + 0.58 
10.6 + 1.77 217.0 + 28.3 3.47 + 0.93 


day after the rise of basa] temperature. During the in- 
termittent therapy hormonal parameters were again 
tested in basal conditions, then every three days for 12 
days, daily in the period of expected temperature rise, 
and again every three days until the appearance of 
menstruation. The statistical evaluation was performed 
by paired and nonpaired Student's t test. 


Results 


The subjects examined showed a normal visual field, 
and the computerized axial tomography was negative 
as to the presence of hypophyseal adenoma. All women 
had menses 28 to 32 days after the beginning of con- 
tinuous administration of bromocryptine. In the group 
who had intermittent therapy menses appeared 27 to 
32 days after the previous ones without reappearance 
of the galactorrhea. None of the patents tonceived 
during the reported trial. In the successive intermittent 


treatments two patients conceived. All the patients had, 


{i 


. ^ - 
normal menses. Hormonal results obtained during ə 


continuous therapy are summarized in Table I. During 
intermittent treatment the trend of basal temperature 
showed a biphasic pattern in all cases, with a rise: be- 


tween the fourteenth and the seventeenth days. hPRL, . 


which on the fifth day of the cycle showed an average 
value of 19.4 + 2.14 (S.D.) ng. per milliliter, dropped 


Ld 
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Fig. 1. Average values of hormonal parameters in 14 women under continuous and intermittent treatment. 


to 7.0 + 0.5 ng. per milliliter at the ovulatory peak, 
then rose again to 18.4 + 0.85 ng. per milliliter at the 
end of the cycle. Bromocryptine. suspension caused a 
significant rise in blood levels of prolactin after four 
days. | 

In all subject LH rose at midcycle to levels identical 
to those of the normal ovulatory cycle; the mean 
value was 36.2 + 3.42 (S.D.) mI.U. per milliliter. FSH 
showed a parallel increase, with a maximum rise at the 
time of the ovulatory peak: 26.16 + 2.7 (S.D.) mL.U. 
per milliliter. Plasma estradiol showed a maximum 
peak with values of 347.8 + 32.7 (S.D.) pg. per millili- 
ter. Progesterone reached mean levels of 7.05 + 0.68 
(S.D.) ng. per milliliter three days after ovulation. 
Table II summarizes the average (XS.D.) values of 
the tested hormonal parameters during intermittent 
treatment. 


Comment 


During continuous treatment all the subjects exam- 


. ined showed a reduction of serum hPRL in the first day 


following administration of bromocrypüne and a pat- 
tern of the other hormonal parameters identical to that 


obtàined in a normal ovulatory cycle. The behavior of 


t 


the hormonal indices during intermittent therapy 
showed low levels of prolactin during the follicular 
phase with a gradual rise after cessation of CB-154 
therapy. At the end of the cycle, prolactin levels were 
found to be significantly higher than in the previous 
cycle (p < 0.001), although they did not reach pre- 
treatment values (Figs. 1 and 2). 

Clearly, induction of. the gonadotropin ovulatory 
peak is sufficient to ensure the physiologic trend of the 
luteal phase and disappearance of galactorrhea. Re- 
sumption of bromocryptine administration in the next 
cycle, even for only 14 days, causes reduction in the 
prolactin levels and induces ovulation again. 

The trend of FSH and LH is fairly similar in the two 
treatments, although in the intermittent one the values 
in the proliferative phase, and for LH the peak as well, 
are significantly higher. This difference may be ex- 


plained by the fact that intermittent treatment was. 


started after protracted administration of bromocryp- 
tine for a whole cycle, which probably facilitated the 
rise in gonadotropin levels. In the luteal phase, on the 


. other hand, blood levels seem to be identical. It must be 


pointed out, however, that progesterone has a 
significantly lower peak value after cessation of CB-154 
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Fig. 2. Variations in hormonal parameters in a single patient with continuous and intermittent treatment. kid 


(p < 0.01) and remains lower up to the end of the cycle 
(p « 0.05). The rise in prolactin levels is therefore cap- 
able of reducing the progesterone secretion, which 
nevertheless remains within normal values for a 
physiologic cycle. 

In light of the foregoing results it may be inferred 
that when bromocryptine is administered only in the 
first part of the cycle the same results are achieved as 
with continuous administration, i.e., complete disap- 
pearance of galactorrhea, restoration of menstruation, 


and a physiologic pattern of the hormonal indices. The 
only parameter which differentiates the two treatments 
is a luteal phase rise in prolactin levels, which does not, 
however, seem to interfere with the normal trend of 
the luteal and menstrual phase. 

Furthermore, intermittent treatment allows the total 
drug dosage to be reduced to less than half, resulting in 
a lower incidence of immediate and remote side-effects 
and of possible teratogenic risk and in a lower overall 
treatment cost. ) 
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Preoperative localization of virilizing tumors by 


selective venous sampling 


ALLAN J. WEILAND, M.D. 
JOSEPH J. BOOKSTEIN, M.D. 
ROBERT E. CLEARY, M.D. 
HOWARD L. JUDD, M.D. 

La Jolla, California, and I ndianapolis, Indiana 


. - 


Two postmenopausal patients with virilization had preoperative localization of ovarian 
tumors by selective blood sampling from both ovarian and adrenal veins and assay of 
hormone levels. In the first patient, the peripheral concentrations of testosterone (T), 
androstenedione, and estrone were 936, 1,508, and 73 pg. per milliliter, respectively, levels 
which are above the ranges found in normal postmenopausal women. The catheterization 
study showed an increase in the left ovarian vein of all hormones except cortisol. It was 
predicted that a tumor was present in the left ovary. At operation a 7 by 4 mm. lipid cell 
tumor was found. In the peripheral blood of the second patient, the T level (4,518 pg. per 
milliliter) was markedly elevated and the estradiol concentration (73 pg. per milliliter) was 
increased. At retrograde catheterization the concentration of T in the right ovarian vein was 
markedly elevated at 120, 400 pg. per milliliter. At operation a hilus cell tumor of the right 
ovary was found. These two cases represent the third and fourth consecutive 
endrogen-secreting tumors from this institution that have been localized by selective 
cvarian and adrenal vein catheterization and sampling. (AM. J. OBsTET. GYNECOL. 131: 


797, 1978.) 


IN EVALUATING A WOMAN thought to have an 
androgen-secreting tumor, it is extremely helpful if the 
location of the neoplasm can be established preopera- 
tively as one of either the adrenal glands or the ovaries. 
In 1974, Judd and associates! reported the preopera- 
tive localization of a right ovarian hilus cell tumor in a 
20-year-old patient with the use of selective catheteriza- 
tion and sampling of adrenal and ovarian veins. Using 


the same technique, one of these investigators? sub- 
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sequently reported the preoperative localization of a 
testosterone-secreting adenoma of the right adrenal 
gland in a 76-year-old woman. A few other single case 
studies have been reported in which androgen-se- 
creting tumors have been located preoperatively with 
the technique.® * Recently, Wentz and associates? were 
not successful in localizing a virilizing left ovarian 
tumor with retrograde catheterization and selective 
sampling and questioned its routine use in evaluating 
hirsute women. . 

In the present report, the reliability of the method to 
preoperatively localize tumors is reaffirmed by its suc- 


cessful application in two additional patients ah vir- 


ilizing ovarian neoplasms. 


Case reports 


Case 1. A 64-year-old white woman, gravida 4, para 
3, abortion 1, was referred to University Hospital, San 
Diego, on May 27, 1975, from the Reproductive Endo- 
crine Clinic at Indiana University Medical Center, In- 
dianapolis, Indiana, for evaluation of progressive cen- 
tral balding of three years’ duration. After cessation of 
menses at age 52 years the patient had received andro- 
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Fig. 1. Catheter configurations for left and right ovari_n ve- 
nous catheterizations. 


gen injections, which caused hair growth on the upper 
lip, chin, and neck. No change in the voice or breast 
size had been noted. 

` Past medical history included hypercholesterolemia, 
which was treated with clofibrate from September, 
1973, to January, 1975. The balding precedec. the 
clofibrate therapy although the condition seem-d to 
progress during the medication. 

Physica? examination revealed a moderately cbese, 
hirsute woman. There was marked central alcoecia 
and moderate hair growth on the cheeks, chin, 3éck, 
and arms. Pelvic examination revealed an enl: rged 
clitoris, which had a transverse diameter of 1.2 cm. The 
vagina was mildly atrophic and the uterus was small, 
posterior, and symmetric. The right ovary was paloable 
and measured 2 by 3 cm. The left ovary, was not palpa- 
ble. On the basis of the biochemical studies descibed 
below, the abdomen was explored on July 14, .975, 
and abdominal hysterectomy and bilateral sal ngo- 
oophorectomy were performed. The left ovary mea- 
sured 3 by 2 by 1.5 cm. When the ovary was biseced, a 
7 by 4 mm. lipoid cell tumor was found. 

Case 2. A 62-year-old Mexican woman, gravia 3, 
para 3, was referred to Mercy Hospital, San Diego, on 
November 9, 1976, for evaluation of progressive virili- 
zation of three years’ duration, polyuria, polyG.psia, 
and an 18 pound weight.loss despite an increasirz ap- 
petite of six weeks’ duration. A deepened voice; fron- 
totemporal balding, and increased hair over the face, 
arms, legs, and abdomen had been noted. Previous 
medical and surgical histories were unremarkable with 
the exception that chlorpropamide, 500 mg. dails had 
been prescribed by the referring clinic for treatm--nt of 
diabetes. Menstrual cycles had been regular until 
menopause at age 46 years and no a as 
bleeding had occurred. 

Physical examination revealed a very hirsute, mod- 
erately obese woman. The voice was. low-pitchee. and 
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gravelly. A prominent beard over the cheeks, chin, 
upper lip, and neck as well as fr ontotemporal alopecia 
was present. Pelvic examination revealed a clitoris with 
a l cm. transverse diameter, an atrophic vagina, a small 
midline uterus, and no abnormal adnexal masses. 
The abnormal biochemical studies described below 
led to an ‘abdominal exploration on January 4, 1977. 
Abdominal hysterectomy and bilateral salpingo-ooph- 
orectomy were performed. The right ovary measured 
3 by 2.5 by 1 cm. and contained a hilus cell tumor 1 cm. 
in diameter. To date there. ‘has been little regression of 


the hirsutism. 


Clinical and laboratory studies 


In Case la base-line blood sample was obtained for 
one day. It was anticipated that 5,000 U. of human 
chorionic gonadotropin (hCG) would be given daily by 
intramuscular injection for four days. However, the 
patient suffered an allergic reaction to.the drug and it 
was discontinued after two days. 

In Case 2 base-line blood samples were obtained for 
two days. The effect of suppression of endogenous ad- 
renocorticotropic hormone (ACTH) was then tested 
with dexamethasone, 1 mg. orally every six hours for 
four days. This dosage was continued while the effect 
of gonadotropin stimulation was evaluated by daily in- 
tramuscular injection of 10,000 U. of hCG for four 
days. In both subjects, blood samples were drawn each 
morning for hormonal analysis. 

Both patients underwent selective catheterization of 


- the adrenal and-ovarian veins by a retrograde femoral 


approach. Adrenal veins were catheterized with con- 
ventional methods described previously.* * There was 
no difficulty encountered in catheterizing either adre- 
nal vein. Two side holes very near the catheter tip 
facilitated aspiration from the right adrenal vein. 

Catheterization of the left ovarian vein was achieved 
with a catheter 'curved 180°; the radius of curvature 
was about 5 cm., with a slight further accentuated 
curve of the distal 1 cm. (Fig. 1). Passage into the left 
ovarian vein was encouraged by judicious use of guide 
and deflector wires. Sampling was facilitated, in one 
case, by displacing the vein wall from the catheter tip 
with a narrow indwellmg mugs wire through a pue 
adaptor. 

The right ovarian vein usually extends from the an- 
terolateral aspect of the inferior vena cava shortly 
below the renal veins. A catheter shaped as that in Fig. 
I was used, with anterior angulation of the distal tip. A 
side hole near the tip facilitated aspiration of blood 
samples. 

Venography and sampling were performed on both 
adrenal and both ovarian veins (Fig. 2). Samples were 
also obtained from the low inferior vena cava. The en- 
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Table I. Hormone lei TUE preoperative stimulation and SUDPRSSDOR testing in patients with virilizing 
ovarian tumors 





Case ] Base line 936 l ,508 21 
hCG 676 1,160 oe 17 
. hcG 1,160 1,440 — ° 74 15 
Case 2 Base line 4,518 820 270 66e e 2.7 . 
Base line 4,688 : 761 240 67 52 
Dex. 4,364 800 230 52 45 
Dex. 4,519 | 777 320 51 38 
Dex. 4,416 786 200 ° 47 38 
Dex. l 4,169 : 852 180 45 40 
Dex. + hCG 2,946 1,319 560 . 64 66 
Dex. + hCG 5,986 1,770 600 86 76 
Dex. + hCG 6,832 1,719 ~ 820 . 97 79 
. Dex. + hCG 6,380 ` 1,581 470 98 73 
Normal postmenopausal level: `; 
Mean 215* 920* 1,4601 34t 13.54 
S.E. . 10 38 140 um 2.4 1.1 
. Range: . 70-417 338-1286 1,100-2,200 16-68 14-22 


Dex. = Dexamethasone. 
*Judd and associates." 
1Maroulis and associates.?? 
tJudd and associates.” 


Table II. Hormone levels in samples obtained by retrograde venous catheterization and selective 
venous sampling 





1 Vena cava 681 9,486 157 92 
. Left adrenal 1,359 15,294 — 104 v 360 
Right adrenal |: 2,216 27,042 - 92 26 1,040 
Left ovarian 5,748 54,950 — 163 351 22 
Right ovarian 864 1,509 " 156 . B6 44 
2 - Vena cava: : . . l 
] 4,120 871 380 91 62 38 
2 4,300 912 470 104 71 35 
Left adrenal: | ? 
I 4,012 21,755 20,460 76 38 625 
2 ; 4,480 20,030 15,120 82 38 325 
Right adrena.: l l , 
i 4,580 20,815 29,840 90 5] 860 
2 4,690 27,930 28,322) 95 54 C 2800 
Left ovarian: 
P s 5,040 1,255 530 102 47 55 
2 2,660 714 480 > 72 40 45 
Right ovarian: i j 
l. 4l, 000 10,625 2,816 163 171 65 
2 120,400 23,100. 6,990 350 447 35 


tire procedure required one and a half to two hours. 
No complications developed. 

At the time of operation blood’ samples were ob- 
tained preoperatively and seven days postoperatively 
in both subjects. 

Serum testosterone (T), A EE ens (A) de- 
hydroepiandrosterone (DHEA), estrone (E,) estra- 
diol (E2), and cortisol were measured in the blood sam- 
ples by previously described radioimmunoassay tech- 
niques.*-1? 


Results 


Table I summarizes the’ preoperative hormone 
studies in the two patients. In the first patient the 
serum T, A, and E, levels were 936, 1,508, and 73 pg. 
per miililiter, respectively, levels which are above the 
range for normal older women." The base-line E, 
concentration was high normal. Two days of hCG 
stimulation did not result in a 50 per cent or greater 
rise of any hormone. In the second patient the serum T 
level (4,518 pg. per milliliter) was markedly elevated; 
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_ Fig. 2. Bilateral ovarian venography performed in Jase 2. 
Relatively larger right ovarian vein might reflect inzreased 
circulation indes the right ovary secondary to the tumor. 


the E, cocca adoh (66 pg. per Taen w.s high 
normal, and the E, level (73 pg. per milliliter) was ele- 
. vated above the range for normal postmenopausal 
women. The levels of A and DHEA were normal. Dex- 
amethasone resulted in small reductions of DE EA, E;, 
. and E, but had no discernible effect on T and A. hCG 
stimulated a greater than .50 per cent rise o all five 
steroids. 

Table i1 shows the levels of androgens, e-trogens, 
and cortisol in the venous samples obtained daring the 
catheterization studies. In both patients the 3ormone 


concentrations of the vena cava were similar to. the . 


peripheral venous levels (Table I). In the fist patient 
increases of cortisol, A, and T were observed in both 
adrenal veins. In the left ovarian vein nnefold or 
greater increases of T, A, and E; were obserzed (espe- 
cially A). Because the levels of A and E; w-re clearly 
outside the ranges previously reported for o-arian vein 
cohcentrations in normal postmenopausal vomen,^ it 
was thought that the patient possibly bad a Eft ovarian 
tumor. In the second patient increases of A, DHEA, 


| 
and cortisol were again seen in both adrenal veins. In 
the right ovarian vein clear increases of all steroids (ex- 
cept cortisol), particularly T (120,400 pg per millili- 
ter), were found. This concentration of Twas many 
times higher than the range reported in normal older 


. women.!? Consequently, it was assumed that a tumor 


was present in the right ovary. 

Table III shows the hormone levels before operation 
and seven days after operation. In both subjects all the 
postoperative levels were lower than the preoperative 
concentrations and were within the normal ranges for 
older women." xd 


l Cimen 


Preoperative localization of androgen-secreting tu- 
mors is of paramount importance in the clinical ap- 
proach to patients with this problem. If the tumor can 
be localized to a specific adrenal gland, a dorsal or flank 
incision is the surgical approach of choice. If it-is lo- 
calized to an ovary, a lower abdominal incision is 
chosen. 

. In the past, one of the approaches to tumor locáliza- 
tion has been to assess the base-line levels of urinary 
17-ketosteroids and serum testosterone." 5 One dis- 
tinguishing biochemical feature of adrenocortical and 
gonadal secretions is the apparent equilibrium point of 
the reaction catalyzed by the 17-oxidoreductase en- 
zyme.. The adrenal secretes 17- ketosteroids whereas 


17- -hydroxysteroids are the major secretory products of 


the ovary. In the past, adrenal neoplasms were sus- 
pected if 17-ketosteroids were high, while ovarian 
tumors were considered if 17-ketosteroids were normal 
or mildly elevated and serum T levels were high. ss 
During the last few .years, several cases of adrenal 
adenomas that secreted large quantities of T, while 
17-ketosteroid excretion was normal or mildly ele- 
vated; have been reported." 16718 For this reason this 
type of approach must now be questioned. . 

A second approach to tumor localization has been 
thé use of stimulation and/or suppression tests to de- 
termine if the tumor, is responsive to either ACTH or 
gonadotropins. In Case 1 hCG was given and none of 
the hormones rose. Unfortunately, the test had to be 


| stopped because of an allergic reaction, so interpreta- 


tion of these results was limited. In Case 2 there was a 
definite response of the elevated T level to hCG but not 
to dexamethasone administration. This suggested that 
the tumor was ovarian, which, indeed, it was. This case 


„demonstrates that the use of stimulation and suppres- 


sion tests may be useful in localizing an androgen- 
secreting tumor. However, these tests have not 
been helpful in some instances and were actually mis- 
leading i in onet: Not all adrenal tumors respond to 
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Table III. Hormone levels before and seven days after operation 





] Befor2 1,086 2,400 
After 284 | 846 

2 Before 3,274 814 
^ After 44 218 





DHEA (pg /ml.) *|  E.(pg.ml) |  Es(pg.mL) 
= | 88 2] 
eo A 48 7 

940 36 26 
120 . 19 11 





ACTH, ?? and not all gonadal neoplasms to gonado- 
tropins. ?? To complicate the situation further, some 
ovarian neoplasms have responded to ACTH?? ?! and 


some adrenal tumors to hCG. !? For these reasons - 


caution must be exercised when interpreting the re- 
sults of this type of testing. 

The retrograde venous catheter with selective ve- 
nous sampling techniques has been used successfully to 
localize several types of endocrinologically active tu- 
mors .??7?5 Since the standard diagnostic approaches for 
localizing virilizing tumors have been found to have 
drawbacks, it was decided that the retrograde catheter 
technique should be evaluated to determine its appl- 
cability to this clinical problem. The present paper re- 
ports the third and fourth consecutive tumors that 
have been successfully localized by our group with this 
technique." ? Other investigators have reported suc- 
cessful results in single case reports for both adrenal? 
and ovarian’ tumors. However, not all studies have 
been successful. Groot-Warsink and associates’? lo- 
calized a small ovarian tumor with ovarian vein cathe- 
terization, but the concentrations of T were the same in 
both ovarian veins. Burr and associates! found an in- 
crease of T in the left renal vein of a 20-month-old girl 
with virilization. These investigators interpreted this 
finding to indicate a left ovarian tumor. At operation 
the tumor was found in the left adrenal gland rather 
than the ovary. Recently, Wentz and associates? re- 
ported the evaluation of a patient with a lipoid cell 
tumor of the left ovary. The largest increases of A and 


T were in the right ovarian vein sample. Mislabeling of 


tubes or switching of samples at the time of assay was 
not thought to have occurred. Since this report, Case 2 
of the present study was evaluated. T'wo samples from 
each vein were obtained and the tubes were prelabeled 
in order to avoid the potential problem of mislabeling 
the samples. 

In their report, Wentz and associates? pointed out 
several problems in the use of retrograde venous sam- 
pling in evaluating hirsute women. The major prob- 
lems were technical in origin, including failure of 
catheterization of at least one of the four veins in 50 
per cent of cases and significant discomfort and 
morbidity secondary to the catheterization. These in- 
vestigators also believed that episodic hormone pro- 
duction from the adrenal glands?" °”? and increased 


steroid production by the ovulating ovary?’ contributed 
to the unreliability of the technique. 

In the four cases comprising the present and prior 
reports’? from this institution, bilateral catheterization 
and sampling were achieved in each case, enabling cor- 
rect localization without undue morbidity. In addition, 
when a tumor is present, some of the above problems 
are minimized. The gradient of androgen in the vein 
draining the tumor is usually so high that it cannot be 
confused with either the episodic hormone release 
from the adrenal gland or the different steroidogenic 
capacities of the "active" ovary." ? Only in case 1 was 
the increase small enough to be potentially confusing. 
The determination that this patient had a tumor was 
based on the observations that the ovarian vein levels of 
both A and E; were above the range reported in normal 
postmenopausal women. If this tumor had been 
present in a premenopausal subject, its diagnosis may 
not have been possible at the time. However, it must be 
remembered that this neoplasm was very small (7 by 4 
mm.) and yet its location was predicted preoperatively. 

Finally, much of the morbidity associated with the 
procedure is secondary to venography, particularly of 
the adrenal glands.” ?? Since the presence and location 
of the tumor (particularly the ovarian tumor) are estab- 
lished principally by the hormone levels, reduced vol- 
umes of the contrast agent may be used during adrenal 
venography, thus reducing the chance of hemorrhage, 
infarction, or rupture.’ . 

In summary, the preoperative localization of two 
androgen-secreting ovarian tumors by retrograde 
femoral venous catheterization and selective venous 
sampling is reported. These two cases, coupled with. 
two earlier reported cases, give a total of four consecu- 
tive tumors located with this technique. In each patient 
the tumor was small (3 cm. or less) and the-location 
could not be established by pelvic examination or, in 
one case, diagnostic laparoscopy.’ Ovarian venography 
was not helpful in localizing these ovarian tumors but 
was useful in placing the catheter for the collection of 
ovarian vein blood. The successful outcome of this 
diagnostic technique in these four cases supports the 
concept that retrograde catheterization and selective 
sampling can be used effectively to localize these rare 
and interesting neoplasms. We have reserved the use 
of this technique for patients in whom a tumor was | 
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strongly suspected because of the severity of mas- 
culinizing symptoms, the rapidity of onset, and/or the 
degree of elevation of the circulatory androgen level. 
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Ueber den Zusammenhang zwischen Ovarialfunction, 
Wellenbewegung und Menstrualblutung, und ueber die 
Entstehung des sogenannten Mittelschmerzes. 


THEODOOR HENDRIK VAN pr VELDE 
Haarlem, F. Bohn, 1904 
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. 33-jährige Frau. Norm. Wellenbewegwung und Meustrualbhithung. 


During the late nineteenth century, studies of metab- 
olism aroused considerable interest, and several inves- 
tigators noted fluctuations in body temperature that 
were particularly marked in female subjects; however, 
no one related the temperature alterations to repro- 
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ductive function. In contrast, Van de Velde of the . 
Netherlands first associated the 0.3° to 0.8? C. biphasic 
basal body temperature shift with ovarian function and 
subsequent menstruation. His patients measured their. 
morning temperature with a thermometer held in the ' 
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axilla for 15 minutes. He followed the method of 
Bloxam, smoothing the daily fluctuations (heavy line in 
the figure) by averaging a given daily value with the 
temperatures on the preceding and succeeding days 
(light line). The illustration shows the normal wave 
form in a 33-year-old woman. Van de Velde's primary 
‘purpose in these studigs was to predict the occurrence 
of menstruation (stippled area) following the tempera- 
ture rise and.its later decline. He did not, as is com- 
monly stated, ascribe the midcycle shift to the occur- 
rence of ovulation. Van de Velde demonstrated a delay 
in the onset of menstruation when the temperature rise 
was sustained and the absence-of the rise in postmeno- 
pausal women. An early champion of the theory of 
hormonal control of organ function, he attributed the 
‘initial temperature decrease to a refractory period in 
the body’s ability to respond to chemical stimulation 
and the subsequent rise to a renewed ability to respond 
to an internal secretion. To help establish his hypothe- 
sis, he administered “ovarian tablets” to a 49-year-old 
menopausal subject whom he hospitalized and main- 
tained on a strict diet. During this time she demon- 
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strated a 50 per cent decrease in nitrogen excretion 
and a sustained temperature elevation, in contrast to 
the nitrogen balance and basal temperature during two 
control periods. He also disclosed that menstruation- 
like bleeding occurred as a response to some ovarian 
function and related mittelschmerz to peritoneal irri- 
tation from swollen, engorged ovaries. He later pub- 
lished extensively on human sexuality (Het Volkomen 
Huwelijk, Amsterdam, 1925, N.V. Amsterdamsche 
Boek—en Courantmaatschappy), adumbrating Mas- 
tersand Johnson. The popularization of the basal body 
temperature resulted from demonstrations of B. B. 
Rubenstein of Cleveland that the biphasic shift nor- 
mally precedes menstruation by about two weeks, is 
associated with ovulatory changes in vaginal cytology 
(Am. J. Physiol. 119: 635, 1937), and is correlated with 
a similar change in the basal metabolic rate (Endocri- 
nology 22: 41, 1938). T. T. Zuck (Am. J. OBSTET. GY- 
NECOL. 36: 998, 1938), also of Cleveland, first employed 
the basal body temperature change to predict ovulation 


-in patients who desired to become pregnant. (Photo- 


graph courtesy of the National Library of Medicine.) 
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Several aspects of the relationship between maternal smoking and birth weights of infants 
are discussed. No satisfactory explanation for Yerushalmy's results has been given other 
than that low birth weight appears to relate more to the smoker than to the smoking. 
Hecent studies 5y Silverman support this position. The possibility that nicotine may induce 
a physiologic response that serves to alleviate bioenergetic deficiency in some individuals 
should not be overlooked. In this view, both smoking and low birth weight are symptoms of 
deficient maternal bioenergetic systems. (AM. J. OBSTET. GYNECOL. 131: 805, 1978.) 


MEYER AND ToxNaAsciA! have alleged recently that 
data of the late Professor Yerushalmy? supported their 
assertion, "...it 1s generally accepted that the re- 
lationship between maternal smoking and reduced 
birth weight is direct and causal." This is surprising, 
especially in view of a preceding exchange between 
Williams and Meyer? * and Yerushalmy.? The record 
shows that Yerushalmy's? position in the cited report 
and elsewhere? ? not only was quite different, it was 
diametrically opposite. He? concluded that his “para- 
doxical findings raise doubts and argue against the 
proposition that cigarette smoking acts as an exog- 
enous factor which interferes with intrauterine devel- 


opment of the fetus.” He? also concluded that the ob- ` 


served evidence apparently supports “the hypothesis 
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that the higher incidence of low birth-weight infants is 


due to the smoker, not the smoking." This hypothesis ts 


not exclusive to Yerushalmy,'* as Hytten” has alleged. 
Jansson’? observed in 1966 that the smoking-prema- 
turity relationship may be indirect and that it may be 
the smoker, rather than smoking per se, that explains 
the observed differences. An alternative expression of 
this hypothesis is that a self-selected subgroup of 
women exists that is genetically or constitutionally 
more likely, on the average, both to smoke and to have 
infants with birth weights lower than those of non- 
smokers’ infants." 

Yerushalmy was also misrepresented by Murphy and 
associates" who asserted that two of Yerushalmy's? ° 
studies are among the "very few" that "fqund no 
significant difference" between the birth weights of in- 
fants of smoking and nonsmoking women. This state- 
ment is erroneous. These” 9 and other reports by 
Yerushalmy* consistently show that, on the aver- 
age, birth weights of children of nonsmoking women 


"were significantly heavier than those of smokers’ chil- 


dren. Although this difference was confirmed again 
recently,'* not all studies found this difference. For 
example, Alvear and Brooke,!? in a matched-pair study 
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of 106 women smokers and 106 nonsmokers, found no 
significant difference between means of birth wzights 
for smokers’ infants (3,259 gram$; S.D. = 460 ver- 
sus nonsmokers’ infants (3,272 grams; S.D. = 410). 
However, most studies??? have ,reported mean 
birth weight differences in accord with those found by 


'"Yerushalmy.^ "74  , 


Alvear and Brooke"? favor reopening the case 5n ef- 
fects of smoking on fetal growth, while Albermen and 
associates’? advise against it. Regrettably, Alb-rman 
and associates did not address objectively the question 
of validity of genetic-constitutional hypotheses as alter- 
natives to interpreting the association of mzternal 
smoking and low birth weight as exclusively ausal. 
Their stand against objective reassessment’? is .onsis- 
tent with an earlier editorial assertion? that © ..no 
reasonable doubt now remains that smoking ir preg- 
nancy has adverse effects on the foetus.” But thi claim 
was surely both premature” 26-9? and judgmentzl since 
it did not come to grips with Yerushalmy’s* ?"'* evi- 
dence. Davies?! observed that Yerushalmy's findings 
have not been explained satisfactorily althougk there 
have been attempts to dismiss them. These incli-le dis- 
ingenuous discussions such as those by Buck," "Meyer 


and associates,?^ 3? and the United States Public Health | 


Service.” The methodologic fallacy of inferring causa- 
tion from correlation®”* is apparent in the work of 
some who oppose Yerushalmy.!* !* 2-2 In centrast, 
Silverman’s*™ °° work and recent findings by Alvear 
and Brooke? tend to support Yerushalmy. 

Silverman?* 3 examined the "future smok-r" hy- 
pothesis described previously by Yerushalmy* ^? and 
reported results for mean birth weights for fist and 
second members of a birth-pair sequence by smoking 
history of the mother. Silverman reported th:t, with 
the use of the "adjusted" birth weight differerce, the 
mean birth weight of infants of future smokers was 
“not quite" significantly lower statistically (p = 0.056) 
than that of infants of nonsmokers. This statist cal un- 
acceptability was apparently based on the conventional 
0.05 level of significance. Had a level of 0.06 been em- 
ployed, the findings would have been desigrated as 
significant. However, Silverman did not report zompa- 
rable statistical findings for observed birth weizhts. 

In her dissertation, Silverman?? concluded, with 
qualifications, that her findings ". . . contradict the hy- 
pothesis that maternal smoking during pr gnancy 
causes a decrease in birth weight.” She stated hat her 
results ". .. add support to the hypothesis that another 
factor or group of factors, which differentiate mokers 
from nonsmokers, cause the observed birth weight re- 
duction." 

From another approach, with preterm cEliveries 
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excluded, Alvear and Brooke” found no detectable re- 
lationship of maternal smoking to fetal size in popula- 
tions of European and "Negro" infants. Some of the 
women were heavy smokers. The authors?? questioned 
whether maternal smoking per se or "social class" is the 
more crucial indicative factor, since smoking has been 
found more prevalent among lower socioeconomic 
classes in which short stature and lower birth weight 
infants are more prevalent.” It was hypothesized" that 
social class may be an index of a subset of women that 
tends to produce infants of low birth weight, in accord 
with Yerushalmy's findings. 

We shall now discuss four questions of importance to 
maternal smoking-infant birth weight and health 
studies: 

l. Since inference o? causality from association is a 
fallacious method, and since conclusions based on it are 
speculative, in which reports, if any, was this method 
used? E 
2. Do any biological theory and evidence exist that 
are compatible with the constitutional hypothesis that 
women who smoke constitute a self-selected subgroup 
that is more likely, on the average, both to smoke and 
to have infants of lower mean birth weight as compared 
with birth weights of nonsmokers' infants? 

3. What ma:ernal constitutional factors are associ- 
ated with low birth weight? 

4. What environmental factors, in addition to smok- 
ing, are associated with low birth weight? 


Findings ! 

Inference o? causality from correlation. We note 
here only a few maternal smoking-infant health 
studies that employed this invalid??? method. Hardy 
and Mellits?? asserted that their study, and its par- 


ent National institute of Neurological Diseases and 


Stroke (NINDS) report?! supported the finding that 
". .. smoking during pregnancy may be harmful to the 
fetus because of its association with increased rates 
of perinatal death and retardation of intrauterine 
growth." They also stated that“. . . while the causal re- 


lationship between smoking in pregnancy and low 


birth-weight is incontrovertible and that between smok- 
ing and increased risk of perinatal death now well es- 
tablished,” little is known about extended risks for sur- 
vivors. We pointed out" this invalid use of statistics. 
Ross and associates? and Goldstein! denied having in- 
ferred causality from correlation, in response to a criti- 
cal editorial in Nature.? However, based on statistics, 
Butler and zssociates? asserted that "...cigarette 
smoking during pregnancy increased the foetal plus 
neonatal mortality rate by 28%'and reduced birth 


weight by 160 g....” We noted this problem,” as did 
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Burch. Longo?" stated that Meyer, Tonascia, and 
Buck? concluded from Canadian statistical data that 
*. . . the independent effect of maternal smoking in- 
creases the periratal death risk 20 per cent for light 
smokers ...and 35 per cent for heavy smokers... ." 
Meyer and associates? concluded, based on statistical 
data, that ". . . maternal smoking during pregnancy in- 
creases the infant’s perinatal mortality risk.” Sub- 
sequently, Meyer and associates? noted that the "strik- 
ing regularity" with which two placental complications 
increase with maternal smoking "... makes it highly 
convincing that this is one avenue through which ma- 
ternal smoking increases perinatal loss." The claim is 
based on inference of causality from correlation, with 
the use of statistical data; it also involves special plead- 
ing. Based on statistics, Hytten’ also asserted that 
". .. smoking interferes with fetal growth and causes 
stillbirths and neonatal deaths. . . .” Upon challenge by 
Yerushalmy," Hytten* acknowledged that "causes" 
was improper and that "associated with" would have 
been more accurate. 

In 1973, the Unitec States Public Health Service," in 
discussing "evidence for a causal association" between 
maternal smckirg and low birth weight, cited a variety 
of statistical studies for support. However, causal con- 
clusions were vague. This contrasts with the 1972 
United States Public Health Service conclusion? that 
",.. maternal smoking during pregnancy exerts a re- 
tarding influence on fetal growth as manifested by de- 
creased infant birth weight and an increased incidence 
of prematurity, defined by weight.” However, DuVal,” 
of the National Clearinghouse for Smoking and 
Health, referring to the 1973 report,” asserted that the 
evidence "strongly indicates a causal relationship" be- 
tween maternal smoking and low birth weight and also 
a "strong, probably causal association” with elevated 
fetal and infant mortality rates. 

In recent conference proceedings on the epidemiol- 
ogy of prematurity® there are several studies that infer 
causality from statistical association. For example, 
Meyer,” citing szatistical data, asserted that the ". . . fg- 
ures can be used to calculate the impact on the inci- 
dence of low birth weight ...if pregnant women did 
not smoke." Hardy and Mellits,* in discussing 32 fac- 
tors associated with birth weight, described a study 
ranking the factors "in order of their importance as 
determinants of birth weight" (our italics). They asserted 
that“... weight gain during pregnancy is the strongest 
determinant, but prepregnant weight and birth weight 
of last prior child are almost as strong. Cigarette smok- 
ing during pregnancy also has a significant effect." 
How birth weight of a prior child could affect a sub- 
sequent pregnancy was not explained. A consistent se-. 
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quence of low birth weights and high perinatal 
mortality rate? might result from. parental factors. 
These would inclfide biochemical genetic incompati- 


bility, a dominant genetic anomaly in one parent, or 


other factors that might be identified by molecular 
biological methods,** as well as anomalies of the mater- 


nal reproductive system. Emneanuel asserted that 


"... with few exceptions, such as smoking, we have no 
direct link to causation, or even something that hints at 
a direct mechansm.” Unfortunately, he did not 
provide the molecular biological basis for the smoking 
"effect." In contrast, van den Berg,” a colleague of 
Yerushalmy, discussed the constitutional hypothesis 
and evidence compatible with it. 
Summarizing the conference presentations," Reed? 
observed, in searching for causes of prematurity, that 
"...many participants expressed the feeling that we 
have been doing descriptive studies of the same vari- 
ables over and over." In any case, it is clear that in- 


ference of causality from correlation is not uncommon 


in this field. The constitutional hypothesis was rarely 
considered in the epidemiologic studies, except for van 
den Berg’s” report, and genetic studies such as those 
reported by Morton?? and Bakkerteig?? where it arose 
indirectly. 

The constitutional hypothesis. There is an underly- 


ing biological rationale supporting the constitutional 


hypothesis that appears to explain lower mean birth 
weights of children of women who smoke, compared 


with birth weights. of children of nonsmokers. We have 


proposed that cigarette smoking, for many persons, is 
symptomatic of a physiologic deficiency that nicotine 
tends to alleviate. '? ?6. 29, $1739? This approach and the 
underlying logic are based on the evolutionary biologi- 
cal concept of behavioral regulation of physiologic ho- 
meostasis or ethologic homeostasis.?5: ?9; 5:173? The basis 
for this concept has been provided in part by the work 
of Richter, Cannon, and Bernard. For some, smoking 
may be symptomatic of bioenergetic deficiency. !9?: 51739 
That smoking behavior is related to glucose metab- 
olism is implied by a glycogenolytic response to nicotine 
via epinephrine release, by a greater incidence of smok- 
ing among diabetic men than among nondiabetic con- 
trol subjects, and by a higher fasting glucose level 
among male smokers than among nonsmokers.? 
Nicotine has been shown to release stored catechol- 
amines, to enhance metabolic rate, and to stimulate the 
metabolism of drugs.? Any presumption that epi- 
nephrine release leads only to vasoconstriction under 
all conditions is a physiologic oversimplification and is 
erroneous. In human subjects, pressor doses increase 
both cerebral blood flow and oxygen consumption 
without changing cerebrovascular resistance.'? 
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Table I. Relationships of maternal prepregnant weight and height to birth weight and perinatal mortality 


rate for “white” subjects 


* 










Perinatal mortality rate/1,000 






Maternal Mean birth Birth weight «2,501 Birth weight Birth weight 
characteristics weight fgrams) grams (rate! 1,000) «2,501 grams 72,500 grams 
* Prepregnant weight œ 
(pounds): : 
100-109 3,105 104.5 `~ 157.9 6.1* 
(2,0011) (209) (36) (4) 
110-119 $,175 82.3 212.9 9.4 
(3,926) (323) (76) (34) 
120-139 3,307 57.7 234.0. 8.7 
(6,910) (399) (106) (57) 
140-159 3,412 48.5 241.6 10.2 
(2,578) (125) (36) (25) 
160-179 3,485: 39.3 333.3* 11.0* 
(942) (37) (16) (10) 
Height (inches): 
58-60 3,116 103.9 157.0 . 14.0* 
(1,511) (157) (27) . (19) 
61-63 3,223 79.8 179.0 9.6 
(6,219) (496) - (97) (55) 
64-66 3,317- 57.3 ; 235.0. 9.7 
(6,392) (366) (98) (59) 
267 3,409 57.3 l 220.7 4.8* 
(2,198) (126) (32). (10) 


Adapted from data in reference 21. 
*Rate for sample size «20. 
. tNumbers in parentheses are sample sizes. 


- . Defective bioenergetics can have many forms and 
consequences. Dysoxidosis can result from defective, 
genetically based metabolic specifications, from inade- 
quate nutrition, and from insufficient tissue oxygen 
levels. High-altuitude hypoxia is associated with birth 
defects, increased perinatal mortality rate, and re- 
tarded growth and development, including those of the 
brain and nervous system generally.59979? Kalter™ has 
reported hypoxia and the withholding of food as 
teratogenic. The deleterious effects of malnutrition on 
growth and development are well known. These in- 
clude consequences of caloric insufficiency, as well as 
effects of deficiencies of particular nutrients. The ad- 
verse effects of defective metabolic specifications of ge- 
netic origin are clear in the enzyme deficiencies; they 
also arise from anomalies and deficiencies in endocrine 
hormones, for instance, insulin. The babies of patents 
with diabetes mellitus have a high risk of death.?! The 
hormones of the general adaptive response—epineph- 

* rine, norepinephrine, and others—alter circulating 
glucose biochemistry, bioenergetics, and other re- 
sponses. Defects in any of these subsystems will pro- 
duce bioenergetic deficiency and the potential for 
reproductive limitation and damage. 

Since nicotine releases epinephrine, which tncreases 
the bioenergetic level, it is appropriate to observe that 
nicotine is perceived by some smokers as beneficial and 


vd | 


to theorize that it can be or is beneficial physiologically 
for these smokers. 

Maternal and fetal constitutional factors associated 
with low birth weight and perinatal death. Examina- 
tion of the NINDS findings?! shows the following ma- 
ternal constitutional factors, on the average, among 
those delivered of infants with low birth weights: low 
prepregnant weight, shortness of stature, and, tenta- 


tively, hyperthyroidism. Maternal factors associated 


with a prevalence of birth weights of <2,501 grams 
include: low prepregnant weight; shortness of stature; 
rather weakly, low parity (e.g., 0 and 1); low maternal 
age (e.g., =17 years}; advanced maternal age (e.g., >35 
years), and birth weight of «2,501 grams for last prior 
child. Maternal factors associated with elevated perina- 
tal mortality rates include diabetes mellitus, higher 
prepregnant weight ranges and taller maternal heights, 
advanced maternal agé,*! low maternal Age birth 
weight of «2,501 grams for last prior child,” and male 
sex of infant.” 
Environmental factors associated with low birth 
weight and perinatal death. In addition to the studies 
already cited that associate low birth weight with smok- 


ing behavior, Cederlöf and associates? have found the : 


relationship complicated by confounding factors such 
as the fact that, in Sweden, smoking is more common in 
urban than in rural areas. Other environmental factors 
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associated with low birth weight and detrimental health 
characteristics include elevated levels of carbon monox- 
ide? and ionization radiation, low socioeconomic 


index of the family,?': ?* © alcohol consumption,?': $5. 


and high altitude, 9^ 7. 69 

Individuals of lower economic status tend to be 
shorter than average and to have infants with lower 
birth weights." However, perinatal mortality rates 
among "white" infants and infants with birth weights of 
«2,501 grams tend to increase with increasing mater- 
nal height and prepregnant weight. The hypothesis 
may be considered that the widespread use of a birth 
weight of 2,500 grams as an arbitrary break-point cri- 
terion for "acceptability" and "unacceptability" may be 
an ovérsimplification that interferes with the observa- 
tion of useful etiologic clues from epidemiologic 
studies: (1) since birth weight is positively associated 
with both maternal height and prepregnant weight, (2) 
since the incidence of birth weights «2,501 grams de- 
creases with increasing maternal height and prepreg- 
nant weight, (3) since the perinatal mortality rate 
among infants weighing <2,501 grams at birth in- 
creases with increasing maternal prepregnant weight 
and height, and (4) since such associations are less ap- 
parent for infan:s with birth weights of 22,500 
grams." Surely the use of the 2,500 gram birth weight 
criterion cannot be equally applicable where both 
mother and father are, say, 5 feet, 3 inches tall or less 
and weigh less than 130 pounds, as compared with 
children of parents who are both 5 feet, 10 inches or 
taller and weigh 160 pounds or more.* Data given in 
Table I make this clear. Distinction could also be made 


between those who are tall, heavy, and of large an- 


thropomorphic structure, who are not overweight, and 
those of similar heizht and weight but of smaller struc- 
ture, who are obese. The data seem compatible with the 
hypothesis that, on the average, an infant weighing 


2,480 grams at birth, whose mother’s prepregnant | 


weight was 105 pounds and height was 60 inches, may 
be more fully developed and healthier than an infant 
weighing 2,520 grams at birth, whose mother's pre- 
pregnant weight was 175 pounds and height was 67 
inches or more. While a single birth weight criterion, 
such as 2,500 grams is undoubtedly convenient, it can- 
not be considered as a valid "standard" of reference for 
children of all parents. Furthermore, there are ethnic 
differences. In the United States, birth weights of 
"white" children are, on the average, heavier than 
comparable birth weights of "black" children, even 
when maternal height and prepregnant weight are 
taken into consideration.*! Other ethnic differences 


have been reported in the United Kingdom. Con- 


stitutional influences on birth weight and infant health 
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cannot be minimized in importance às major control- 
ling characteristics. We have already commented on 


the question of @onstitutional influences on maternal . 
smoking. 


t 


Comment 


In assessing the functional health effects of maternal 
smoking on birth weight and on infant health, the 
complexity of the biological population, the function- 
ing of behavioraé regulation of physiologic homeo- 
stasis, and the consequences of confusing symptom for 
cause must be carefully considered. In view of appar- 
ent incompatibilities of observed data with the popular 
smoking-causality hypothesis, and in view of the pres- 
ence of misuse of statistics in a number of studies, it is 
essential that, as Cromwell advised, we should "think it 
possible that we are mistaken." 

The use of insulin by women is associated with ele- 
vated risk of death from cardiovascular disease, with 
ocular problems, and with elevated risk of infant death. 
Yet few would argue that insulin causes these prob- 
lems, and withholding insulin from a patient who 
needs it may be viewed as a kind of medical malprac- 
tice. It seems necessary to consider the consequences of 
withholding or preventing use of products that can 
lead functionally, for some, to alleviation of physiologic 
deficiences of biogenic amine hormones, such as epi- 
nephrine and norepinephrine. Nicotine is one en- 
vironmental chemical that can contribute to such al- 
leviation. Is it smoking that causes afflictions associated 
statistically with smoking or is smoking symptomatic of 
a physiological deficiency that nicotine tends to al- 
leviate? If this last is so, it is necessary to evaluate the 
proposition that it is the unalleviated physiologic 
deficiency that contributes to low birth weight, to 
deficient development, and to perinatal death, rather 
than the smoking behavior. 

There has not yet been a definitive analysis of the 
relationship between maternal smoking, on the one 
hand, and low birth weight and perinatal death, on the 
other, that simultaneously takes into account constitu- 
tional factors such as maternal height and weight and 
other factors such as parity and birth weight of «2,500 
grams for a preceding child. Such a study requires a 
data set sufficiently large for meaningful tests of statis- 
tical significance and careful assessment of objective, 
ecologically realistic biological and biochemical evi- 


' dence relevant to the alternative smoking causality and 


constitutional hypothesis. However, the findings of 
Yerushalmy, van den Berg, and Silverman are de- 
cidedly discouraging to the validity of the smoking 
causality hypothesis. 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
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hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Leiomyosarcoma of the uterus with 
pulmonary metastases: A favorable 
response to operation and chemotherapy 
in a patient monitored with serial 
carcinoembryonic antigen 


JOHN T. PARENTE, M.D., F.A.C.O.G., 
F.1.C.S. 

MORTON R. AXELROD, M.D. 

JULIO L. LEVY, M.D., F.C.A.P. 

CALVIN E. CHIANG, M.D. 


Department of Obstetrics and Gynecology, Department of 
Medicine, and Department of Pathology, The Bronx-Lebanon 
Hospital Center and Albert Einstein College of Medicine, 
Bronx, New York 


LEIOMYOSARCOMA is one of the most common types 
of uterine sarcomas and constitutes 40 to 70 per cent of 
such tumors. Diagnosis may be suspected by observa- 
tion of rapidly growing leiomyomas, with or without 
abnormal uterine bleeding, and confirmed by curet- 
tage. However, if the malignant process is within the 
center of the leiomyoma, it can only be diagnosed 
postoperatively. Invasion of structures adjacent to the 
uterus or distant metastases to the abdomen and lungs 
commonly occur and demonstrate the high malignant 
potential of this tumor. 

.A generally accepted method of classifying these 
tumors histologically for purposes of prognosticating 


. and guiding treatment is to count the number of mi- 


totic figures seen per high power field (hpf). The five- 
year survival rate may approach as high as 60 to 70 per 
cent if there are less than three to five mitoses per hpf. 
When there are more than 10 mitoses per hpf, few, if 
any, five-year survival figures are reported. 


Reprint requests; Dr. John T. Parente, The Bronx- 
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Table I. Five-day combination chemotherapy 


(intravenous) 
Dosage 

Drug (mg./sq. M.) Schedule > 

Doxorubicin hydrochloride 50 Day ] 
(Adriamycin*) 

Cyclophosphamide (Cytoxant) 500 Day ! 
Vincristine sulfate (Oncovinit) l Days 1 and 5 
Imidazole carboxamide 250 Days 1-5 


dimethyltriazeno (DIC, 
DTIC, Dacarbazine$) 


*Adria Laboratories. Inc., Wilmington, Delaware. 
1 Mead Johnson Laboratories, Evansville, Indiana. 
FE Lilly & Co., Indianapolis, Indiana. . 

§ Dome Laboratories, West Haven, Connecticut. 


Elevated carcinoembryonic antigen (CEA) leveis, in 
the presence of carcinoma, have been used as indi- 
cators of tumor activity and have served as useful aids 
in the managemen: of the disease. Elevated levels 
usually drop almost immediately after effective ther- 
apy. Subsequent elevations after the initial drop sug- 
gest persistence, recurrence, or progression of disease.' 


A 51-year-old black woman, vara 5-0-1-5, was admitted to 
the Bronx-Lebanon Hospital Center on August 19, 1975, with 
a diagnosis of leiomyosarcoma of the uterus with extensive 
bilateral pulmonary metastases. The diagnosis had been es- 
tablished by curettage at another hospital one week prior to 
admission. She had progressive menorrhagia and pelvic pain 
over the past two to three months and had developed a ccugh 
with some respiratory distress. 

Physical examination revealed a woman in moderate respi- 
ratory distress, Scattered rales were heard in both lung fields. 
The uterus was multinodular and reached a level 8 cm. above 
the umbilicus. 

Abnormal laboratory data included: hemoglobin, 10.5 Gm. 
per 100 ml.; hematocrit, 31.5 per cent; lactic dehydrogenase, 
515 U.; serum glutamic oxalacetic transaminase, 60 U. All 
other routine laboratory tests were within normal limits. The 
CEA level obtained on the day of operation, prior to 


' chemotherapy, was 1.9 ng. per milliliter. Chest roentgeno- 
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Fig. 1. Chest roentgenogram prior to initial therapy. Note extensive bilateral pulmonary metastases. 


gram revealed multiple, large, nodular densities involving 
both lung fields (Fig. 1). 

Six days after admission, the patient underwent an ex- 
tended total abdominal hysterectomy and bilateral salpingo- 
oophorectomy. Selective pelvic and para-aortic node biopsies 
were performed. Histology confirmed the diagnosis of leio- 
myosarcoma of the uterus with left ovarian metastasis and the 
node biopsies were negative. There were an average of 10 
mitotic figures per hpf (Fig. 2). 

Approximately six weeks postoperatively, a five-day course 
of combination chemotherapy was instituted (Table I) and 
repeated every month. Serial levels of CEA were obtained 
(Fig. 3). 

After the third course of chemotherapy, chest roentgeno- 
grams became entirely negative (Fig. 4). The patient became 
asymptomatic and returned to full-time employment. The 
CEA level dropped to 1.0 ng. per milliliter immediately after 
operation and rose seven months thereafter (Fig. 3). Ten 
months after commencement of chemotherapy, a metastatic 
lesion was noted in the right upper lobe. The patient was 
treated with radiation therapy and chemotherapy was con- 
tinued. CEA levels dropped to within normal limits (<2.5 ng. 
per milliliter) and have remained on a plateau. At the time of 
this report, two years after operation, the patient remains 
asymptomatic and fully employed. She will continue to receive 
chemotherapy. 


Operation was effective in removing the primary 
tumor and relieving the patient of pelvic pain and 
uterine hemorrhage. 

The intravenous use of Adriamycin, Dacarbazine, 
Cytoxan, and Oncovin in combination was tested by 
Gottlieb and associates? in all types of sarcomas. They 
found an objective response rate of 55 per cent among 
156 evaluable cases of advanced sarcoma, among which 
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Fig. 2. Histology of leiomyosarcoma of the uterus. The num- 
ber of mitotic figures average 10 per hpf. (Hematoxylin and 
eosin. Original magnification x 200.) 


a complete response was achieved in 14 per cent. In the 
leiomyosarcoma group, objective responses were dem- 
onstrated in 19 of 28 evaluable cases (68 per cent). In 


our patient, chemotherapy was successful in bringing - 


about a remission of the pulmonary metastases. 

Complete clinical remission lasted for 10 months 
after initial chemotherapy. At that time, a metastatic 
lesion in the right upper lobe reappeared. Relapse was 
initially signaled by an elevation of the CEA level and 
became evident on roentgenogram at the peak of CEA 
elevation (Fig. 3). 


CEA levels as an aid to management of pelvic malig- 
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Fig. 4. Chest roentgenogram after third course of chemotherapy. Note absence of pulmonary metas- 
tases. 


. nancies have been reported.' They appear to be useful 


. in assessing effectiveness of initial and subsequent 


treatment and may be of value in signaling persistence 
or recurrence of disease. In this patient, the CEA level 
of 1.9 ng. per milliliter dropped to 1.0 ng. per milliliter 
immediately following operation. Although a CEA 
level of 1.9 ng. per milliliter is within the normal range, 
it fell to even lower levels after operation. Serial CEA 
levels in this patient rose despite the apparent clinical 


remission and disappearance of the pulmonary lesion; 
this has been interpreted as persistent presence of sys- 
temic disease. 

This patient, despite a hopelessly incurable and in- 
capacitating disease, responded to extensive operation, 
chemotherapy, and radiation. It has been possible for 
her to continue normal activities during the period of 
remission. The CEA levels appeared to be of value as 
an aid in management. 
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Prenatal detection of a familial 
t(1;7)(p32;p13) translocation transmitted 
in a pregnancy occurring after 
administration of clomiphene and 
conjugated estrogens 
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A. ATKINSON, M.S. 

F. LABIDI, B-S. 


Medical Genetics Department, St. Elizabeth Medical Center, 
Dayton, Ohio, and Gynecology Associates, Inc., Columbus, Ohio 


THE MAJORITY OF balanced translocations are en- 
countered in phenotypically normal individuals, and, 
while many of these aberrations are due to sporadic 
events occurring during meiosis, there are structural 
rearrangements of chromosomes that do not arise de 
novo at each generation. Various translocations and 
structural rearrangements of chromosome number 1 
have been identified with concomitant normal and a 
variety of abnormal phenotypes.' To the best of our 
knowledge, this case represents the first reciprocal 
(1;7)(p32;p13) translocation to be ascertained prena- 
tally and reported. 


A phenotypically normal woman was first seen at 34 years 
of age. She had been married eight years and had been unsuc- 
cessfully attempting pregnancy for the last five years. An 
evaluation of the husband revealed a sperm count of 
79,000,000 with 75 per cent motility. Huhner testing showed 
no problems in either the number or morphology of the 
spermatozoa penetrating the cervical mucus. An endometrial 
biopsy, culdoscopy, and salpingogram ruled out pelvic me- 
chanical difficulties. The left ovary was approximately one 
third of normal in size with no apparent follicular activity. 
The adjacent tube was distorted in its distal third but patent. 
The right ovary was approximately one half of normal size 


* Reprint requests: Dr. T. R. Tegenkamp, Otterbein College, 
Life Science Department (Genetics), Westerville, Ohio 43801. 
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with an early follicular cyst encompassing the greater portion 
of the ovary. The right tube appeared grossly normal. The 
endometrial biopsy produced scanty curettings, which showed 
an interval-stage endometrium with focal hyperplasia. Endo- 
crine studies were all found to be within normal limits. 

Ovulation and, stimulation therapy with clomiphene,* 
50 x five, and conjugated estrogens,t 0.3 x 10, was institut- 
ed. At the fourth month no ovulation,had occurred; there* 
fore, the dosage was increased to clomiphefie, 100 x five, and 
conjugated estrogens, 0.6 X six. A pregnancy was achieved 
but terminated in spontaneous abortion during the first tri- 
mester. Subsequentlf, a second pregnancy was attained, and a 
well-monitored uneventful antepartum course followed. This 
woman, now 39 years old and at 18 weeks' gestation, devel- 
oped severe anxiety problems relative to the age-related high 
empiric risk of producing a Down's syndrome-affected off- 
spring. A transabdominal amniocentesis was accomplished 
and 20 ml. of clear fluid was obtained. No complications fol- 
lowed the procedure. 

Analysis of 40 cultured fetal cell metaphase spreads re- 
vealed a male (46,XY) chromosome complement with a Y 
chromosome somewhat larger than normal. G banding 
showed the Y chromosome to be normal, but a reciprocal 
(1;7)(p32;p13) translocation was present in all of the mitotic 
spreads. 

Colleagues were consulted, and it was thought that no loss 
of genetic material had occurred; however, an evaluation of 
both parents was essential to determine if either was a carrier 
of the translocation. Peripheral blood studies with G banding 
showed the maternal metaphase spreads to have a 46,XX, 
t(1;7)(p32;p13) chromosome complement. The paternal 
metaphase spreads showed a 46,XY chromosome comple- 
ment compatible with a normal male subject, and the some- 
what large Y chromosome was also present. After careful 
consideration of the cytogenetic study results, along with ge- 
netic counseling and their desire for a child, this couple 
elected to continue the pregnancy, which went to term with no 
complications. A phenotypically normal male infant was de- 
livered. The infant progressed well, and at four months of age 
peripheral blood was obtained for further study. The 
46,XY,t(1;7)(p32;p13) chromosome complement was con- 
firmed. Fig. 1 shows chromosome numbers | and 7 from am- 
niotic fluid cells, maternal, paternal, and infant peripheral 
blood cells, and the paternal and infant Y chromosome. 


The literature indicates structural aberrations of the 
number 1 chromosome may be an important etiologic 
factor in fetal wastage and/or birth defects. When one 
considers reported cases, it becomes apparent that our 
case presents several unusual features that warrant 
consideration. 

While an evaluation of a patient's hormonal status 
and the elimination of any major pelvic problems are 


mandatory, these studies should be augmented by, 


cytogenetic evaluations to exclude chromosomal ab- 
normalities prior to any drug-inducing ovulation and 
stimulation therapy. Since multiple births and/or birth 
defects have been associated with clomiphene,” the risk 
of producing spontaneous abortions, balanced carriers, 


and abnormal phenotypes would seem to be com- ` 


*Clomid, Merrell-National Labs., Cincinnati, Ohio. 
*Premarin, Ayerst Labs., New York, New York. 
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Fig. 1. Partial G-banded karyotypes of the in utero fetus, mother, father, and infant at four months 
of age, showing the familial translocation. The idiogram (Paris Conference, 1971) demonstrates the 


break points of the translocation. 


pounded in a translocation carrier pregnancy achieved 
by such therapy. 

Couples experiencing infertility problems are gen- 
erally genuinely desirous of producing offspring and 


should not have this possibility ruled out on the basis of 


either a maternal or paternal chromosome transloca- 
tion state. The use of amniocentesis to monitor any 
pregnancy achieved in these cases is obviously of merit. 

When ‘one considers what may occur with the male 
offspring, a number of possibilities are found to exist in 


. our case. If we assume all four possible types of his 


sperm are viable, then half of the zygotes he will pro- 
duce will be unbalanced, either trisomic or monosomic, 
for portions of the lp or 7p chromatin material. This 
could produce spontaneous abortion or, should a 
pregnancy go to term, produce offspring with gross 
malformations. Half of his live-born unaffected off- 
spring would be expected to be phenotypically normal 


carriers of his translocation, while the remaining half 
would no doubt have normal chromosome comple- 
ments. While sperm competition in the migratory pro- 
cess of fertilization would no doubt reduce the fre- 
quency of both carrier and affected offspring, a fairly 
high risk still remains. Prenatal cytogenetic studies 
early in any pregnancy involving this male carrier 
would be warranted and certainly should be suggested. 
Of course, it is recommended that this individual be 
advised of his carrier state. 
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A prospective culturing technique for 
diagnosing endometritis at 
cesarean section 


JOSEPH APUZZIO, M.D. 
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New Jersey Medical School, Martland Hospital, Department of 
Obstetrics and Gynecology and Department of Internal 
Medicine, Newark, New Jersey 


BECAUSE OF A HIGH INCIDENCE Of postoperative 
endometritis following cesarean section at Martland 
Hospital of New Jersey Medical School and the lack of 
reliability of the usual culturing technique in diagnos- 
ing endometritis, e.g., endocervical culture, a “new” 
culturing technique was devised and evaluated in an 
ongoing prospective study of consecutive cases of ce- 
sarean section. 

Patients accepted for the protocol were afebrile and 
not clinically infected at the time of operation, and they 
had not received antibiotics for at least a two-week 
period prior to operation. Three cultures were ob- 
tained at the time of operation on prereduced cotton 
swabs and each was processed aerobically and anaero- 
bically. The first culture was taken just prior to opera- 
tion with the aid of a sterile speculum from the endo- 
cervix. The second culture was obtained from the am- 
niotic fluid at the time of incision into the uterus and 
before delivery of the fetus. The third “new” culture 
was obtained from the lower uterine segment after de- 
livery of the fetus and placenta. The cervix and vagina 
were not traversed by the culture swab, thereby 
eliminating contamination with the polymicrobial resi- 
dent flora of these areas. The culture was carefully 
taken to avoid contamination with the surgical wound 
areas (Fig. 1). 

The results to date indicate that the amniotic fluid 
culture and the lower segment culture are much more 
predictive of subsequent endometritis as compared 
with the routine endocervical culture in patients at risk 
for developing endometritis. The standard endocervi- 
cal culture carefully taken through the vaginal route 
was often confusing because of its polymicrobial na- 
ture. Two or more organisms were cultured in 17 of 30 
cases studied, and one organism was obtained in eight 
of the 30 cases. Of this total of 25 cases having 
significant growth (average of 2.2 organisms per cul- 
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UTERUS 


Fig. 1. Cotton-tip applicator used to obtain lower segment 
culture. 


ture) 10 patients did not develop endometritis. In the 
remaining five cases of the total of 30, either in- 
significant or no growth occurred, and two of the five 
patients did develop endometritis. 

The results of the amniotic fluid culture and the 
lower segment culture were much more significant. 
The amniotic fluid culture revealed only three of 30 
cases with two organisms, seven of the 30 cases with one 
organism, and 20 with no growth. Of the 10 patients 
from whom organisms were cultured, only two patients 
did not manifest endometritis (the organism in each 
case was alpha streptococcus). Of the 20 patients with 
no growth, nine developed endometritis. In these nine 
cases the lower segment culture is important, and in six 
of the nine cases significant growth was obtained from 
the lower segment culture. Appropriate antibiotic 
therapy was then directed against the organism re- 
covered. 

If it is assumed that most cases of endometritis are 
ascending infections from the vagina and cervix, the 
lower segment culture should select out only the more 
pathogenic organisms that actually reached the lower 
uterine segment of the endometrium, thus eliminating 
the polymicrobial culture results that are often confus- 
ing when the standard endocervical culture through 
the vaginal route is obtained. This will allow more 
specific antimicrobial therapy to be initially selected. 

We no longer use the endocervical culture in patients 
at risk for the development of endometritis, and we 
rely on the amniotic fluid culture and the lower seg- 
ment culture to guide in the diagnosis and treatment. 
We have found the lower segment culture of particular 
value when the amniotic fluid culture is negative. In 
these cases treatment is based on the growth from the 
lower segment culture. 
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Monitoring of fetus with osteogenesis 
imperfecta arid severe anemia 


1. BOIPOKOLY, Me DG Ae 25. (G3) 
M. KIUMEHR, M.D.* g 


a 
* The Memorial H ospitale Worcester, Massachusetts 


THE CLASSICAL FORMS Of fetal bradycardia encoun- 
tered in the course of intrapartuen fetal monitoring 
have been described and defined by Hon and Quilli- 
gan.’ Unexplained erratic departures from the stereo- 
typed fetal heart rate patterns may represent severe 
fetal distress due to underlying serious fetal abnor- 
malities. 


The patient was a 27-year-old woman, gravida 3, para 2, 
with two previous normal term deliveries. The blood was type 
O, Rh positive, with no abnormal antibodies. The prenatal 
course was unremarkable until 26 weeks of gestation when she 
complained of spotting. Examination revealed the cervix to be 
80 per cent effaced and 1 cm. dilated. A cerclage was placed 
on the cervix and she was treated with bed rest. 

At 36 weeks of gestation spontaneous contractions ensued 
and the cerclage was removed. Fetal monitoring revealed a 
base-line heart rate of 160 b.p.m. with a beat-to-beat variabil- 
ity of up to 12 b.p.m. Contractions registered every three and 
a half minutes and the peak of each contraction was followed 
by a typical late deceleration. The severity of bradycardia var- 
ied from 10 to 50 b.p.m. and its duration ranged from 80 to 
200 seconds. 

In addition to the uniform patterns of late fetal bradycardia 
there were wide and erratic shifts of the base-line from 160 
down to 65 b.p.m. for three to five minutes unassociated with 
contractions. To confirm the presence of a congenital mal- 
formation, an abdominal roentgenogram was obtained_and it 
revealed the characteristic skeletal hypomineralizatian and 
the multiple intrauterine fractures of osteogenesis imperfecta. 
A female infant, weighing four pounds and nine ounecs, was 
delivered by cesarean section. The newborn infant had severe 
deformities due to the fractures and marked hydrops and 
died 15 minutes after birth. Cord blood evaluation revealed: 
hemoglobin, 8.4 Gm.; hematocrit, 27.5 per cent; reticulocytes, 
14.7 per cent; a negative direct Coombs test was 100 per cent 
hemoglobin F on electrophoresis. 


The consistent finding of late fetal bradycardia with 
each contraction indicated poor fetal oxygenation and 
a reduction of fetal reserves usually due to uteropla- 
cental insufficiency. In this case, however, poo: oxy- 
genation of the fetus was the result of severe intra- 
uterine hemolytic anemia rather than a reduction of 
the uteroplacental perfusion. 

The wide and erratic swings of the base-line heart 
rate are an even more ominous sign than the late 


Reprint requests: Dr. T. B. Pokoly, 121 Lincoln St., Worces- 
ter, Massachusetts 01605. 


*Present address: Hutzel Hospital, 4707 St. Antoine, 
Detroit, Michigan 48201. 
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bradycardia. A widely fluctuating base-line must be 
clearly distinguished from variable deceleration. Ac- 
cording to the definition of Hon and Quilligan the 
onset of variable deceleration occurs at varying times 
during the contractile phase of the uterus. It is reflex in 
origin and, as a rule, is not associated with fetal 
acidosis. On the other hand, the drop in the base-line 
heart rate occurs during the relaxation phase of the 
uterus and signifies advanced fetal hypoxia. It should 
not be confused with alterations of the basal heart rate 
due to fetal heart block. In the latter case a steady 
base-line precipitously shifts to another steady rate 
often with intermittent episodes of recovery. 

Unexplained fluctuations of the base-line may be due 
to congenital malformations of the fetus involving the 
heart or the central nervous system. Postmortem exam- 
ination of this fetus, however, failed to disclose any 
structural malformation of the heart or central nervous 
system. In this case the drop of the base-line from 160 
to 65 b.p.m. appears to be a terminal event because of 
the severe fetal hypoxia. 

In cases where erratic and wide alterations of the 
basal fetal heart rate are observed a flat plate of the 
maternal abdomen or an ultrasound scan should be 
obtained in order to detect respectively structural fetal 
malformation or severe hydrops. 

The usefulness of signs of fetal hypoxia as shown by 
external monitoring for the management of Rh sensiti- 
zation or other fetal anemia has not been elucidated. 


REFERENCE 
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Benign cystic teratoma of the retrouterine 
pouch of Douglas 


JAY, Hy LEFKOWITCH; MD: 
CECILIA M. FENOGLIO, M.D. 
RALPH M. RICHART, M.D. 


Columbia-Presbyterian Medical Center, the Columbia 
University College of Physicians and Surgeons, and the 
Division of Obstetrical and Gynecological Pathology, The 
Sloane Hospital for Women, New York, New York 


BENIGN CYSTIC TERATOMAS (BCT's) have been 
documented in diverse anatomic locations (Fig. 1). The 
ovary and sacrococcygeal region are the most frequent 
sites in adults and neonates, respectively. Teratomas 
have also been noted in the testis, retroperitoneum, 
anterior mediastinum,' and, more rarely, in the pineal, 


Reprint requests: Dr. Ralph M. Richart, 630 W. 168th St; 
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cervical region, colon, and stomach. The following case 
documents what the authors believe is the first re- 
ported benign cystic teratoma of the retrouterine 
pouch of Douglas. 


A 40-year-old white woman, gravida 0, para 0, was admit- 
ted because of urinary retention. Menarche was at age 14 with 
subsequently normal menses, Difficulty in urinating was noted 
by the patient eight months prior to admission. Direct 
pressure on the lower abdomen was necessary to initiate uri- 
nation. There was mild burning on urination, which con- 
tinued over the month prior to admission. 

She presented at the emergency room complaining of one 
and a half days of anuria and was admitted after Foley cathe- 
terization recovered 1,100 c.c. of urine. She had a pelvic mass 
consistent with a "fibroid" uterus the size of an 18 week gesta- 
tion that had displaced the cervix anteriorly, had a cystic con- 
sistency, and was thought to be in the cul-de-sac. At cysto- 
scopy, there was a mass projecting inward on the left with 
compression of the bladder anteriorly and to the right. There 
was no intrinsic bladder abnormality on cystoscopy. By intra- 
venous pyelogram there was moderate bilateral calicectasis 
and ureterectasis with obstruction just distal to the pelvic brim 
and a calcified large, soft-tissue pelvic mass. 

On the seventh hospital day, a transabdominal hysterec- 
tomy was performed because of leiomyomas of the uterus. At 
operation, a large, thick-walled mass was found posterior to 
the uterus and cervix with extension laterally, especially to the 
left. The uterus was displaced anteriorly, and the cervix was 
markedly elongated by the mass behind it. The mass appeared 
separate from both uterus and colon and contained a central 
calcified core. The left ureter was normal and uninvolved 
along its course to the bladder. The ovaries were identified 
bilaterally and appeared grossly normal. The mass was resect- 
ed, and a hysterectomy and left salpingo-oophorectomy were 
performed. 

The lesion was an 11.5 by 9.5 by 7.5 cm. multicystic mass 
with a dense fibrous wall and a central bony core with 
rudimentary teeth, sebaceous material, hair, and multiple 
solid areas. Histologically, there were tissues representative of 
all three primary germ layers, including squamous and 
bronchial epithelium, muscle, fat, sweat and sebaceous glands, 
bone, cartilage, and adrenocortical tissue. 


Since 1863, when Virchow introduced the term 
teratoma to designate a "monstrous malformed tu- 
mor,”? these lesions have fascinated embryologists and 
pathologists because of the multiple tissues they con- 
tain. The case under discussion exemplifies the variety 
of tissues which can be found when the solid portions 
of BCT's are scrupulously sectioned and examined his- 
tologically. 

The unique feature of this teratoma was its location 
in the cul-de-sac where it has not previously been re- 
ported. Perhaps the most popular of theories concern- 
ing the origin of teratomas is that of the "wandering 
germ cell" which describes the aberrant wandering of 
germ cells along their path from the yolk sac endoderm 
to the gonads. During the fourth through sixth weeks 
of embryonic life, the primordial germ cells, visible 
among the endodermal cells of the wall of the yolk sac, 
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migrate along the dorsal mesentery of the hindgut to 
the gonadal ridges, and, in the sixth week, they are 
incorporated into the future ovaries. The ovaries and 
paramesonephric ducts then move anteriorly with fu- 
sion of the paramesonephric ducts in the midline to 
form the primitive uterus and tubes.*Arrest of migra- 
stion of pluripotent germ cells *while in the dorsal 
mesentery woutd lead’ to the classic presacral or sac- 
rococcygeal teratoma located posterior to the rectum. 
If germ cells were to become arrested in their migra- 
tion between the yolk sac endodetm and the dorsal 
mesentery then, as the paramesonephric ducts fuse in 
the midline, they would become trapped between the 
future uterus and colon, i.e., in the retrouterine pouch 
of Douglas (Fig. 2). A teratoma arising from a germ cell 
so placed would lead to the lesion described in this 
report. 

Inherent in the term “pluripotent” is the ability of 
germ cells to form tssues derived from ectoderm, 
mesoderm, and endoderm. As this case report indi- 
cates, the full meaning of “pluripotent” could rightfully 
be expanded to include the ability of germ cells to take 
multiple paths of wandering, coming to rest even in a 
location as rare as the retrouterine cul-de-sac. 
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Metastatic melanoma simulating a 
primary endometrial tumor 


COLIN WOOD, M.D. 


Department of Pathology, University of Maryland Hospital, 
Baltimore, Maryland 


METASTASIS TO THE UTERUS from melanoma of the 
skin or eye is only occasionally mistaken clinically for a 
primary uterine neoplasm.' Another case of metastatic 
melanoma simulating a primary endometrial tumor is 
presented. 


A 61-year-old, postmenopausal, white woman was admitted 
with the complaint of a brownish vaginal discharge of two to 
three months' duration. Cytologic examination was negative. 
Two years previously a mole on the right ankle was removed 
in the hospital. Sections showed a widely excised nodular 
malignant melanoma, 3 mm. thick, extending down to the 
reticular dermis (Clark's level III)? Right inguinal lymph 
nades removed a week later showed no metastasis. On the 
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Fig. 1. Metastatic melanana beneath intact endometrial epi- 
thelium. (Hematoxylin and eosin. Original magnification 
x 960.) 





Fig. 2. Pedunculated, polypoid, reddish brown endometrial 
tumor. 


second hospital admission the clinical impression was: “(1) 
Carcinoma of the endometrium or cervix, or polyp. (2) Rule 
out vaginitis.” Curettage was performed. Profuse curretings 
suggesting adenocarcinoma of the endometrium were ob- 
tained. 

Microscopic examination showed several fragments of 
tumor tissue, partly covered by intact cuboidal epithelium 
(Fig. 1). The tumor tissue consisted of undifferentiated mas- 
ses of moderately large, round or polygonal cells with large 
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nuclei and occasionally prominent nucleoli. Mitoses were fre- 
quent and a few cells contained brown pigment granules, 
stained for melanin with Lillie’s ferrous ion—uptake reaction. 
The morphology of the tumor was similar to that of the skin 
lesions and was reported as metastatic melanoma. 

One week later a total hysterectomy was performed. A 
pedunculated, polypoid, reddish brown endometrial mass, 3.0 
by 1.5 by 1.5 cm., was attached to the right cornu by a stalk 0.3 
cm. long and 1.0 cm. in diameter (Fig. 2). Sections showed 
metastatic malignant melanoma that did not invade the myo- 
metrium. A few tumor cells were also seen in the endocervical 
mucosa but the uterine tubes and ovaries were normal. Four 
months later the patient developed left facial palsy and deaf- 
ness. Brain scan and chest roentgenograms were negative, but 
pelvic roentgenograms showed an osteolytic lesion of the right 
superior pubic ramus with a pathologic fracture. Biopsy of 
the pubic bone showed metastatic tumor consistent with 
melanoma. 


This case illustrates that because metastatic 
melanoma may first present in an unusual location it is 
apt to be considered a different primary neoplasm, es- 
pecially if a long time has elapsed since the primary 
melanoma was removed. 
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Intrauterine diagnosis of an omphalocele 
by diagnostic ultrasonography 


GARRY M. CAMERON, M.D. 
DENNIS S. McQUOWN, M.D. 
HOUCHANG D. MODANLOU, M.D. 
SEYMOUR ZEMLYN, M.D. 

S. GAINER PILLSBURY, Jr., M.D. 


Department of Diagnostic Ultrasound, Section of Perinatal 
Medicine, and Women’s Hospital, Memorial Hospital Medical 
Center of Long Beach, Long Beach, California 


ULTRASOUND is a useful tool in assessing the unborn 
fetus. An increasing number of fetal abdominal ab- 
normalities are now being detected by ultrasonogra- 
phy. Duodenal atresia, mesenteric cysts, fetal ascites, 
polycystic kidneys, hydronephrosis, ovarian cysts, and 
sacrococcygeal teratomas! have all been described. In 
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this paper intrauterine diagnosis of an omphalocele by 
gray-scale B-scan ultrasonography is reported. 


The mother, a 27-year-old woman, gravida 3, para 1, abor- 
tus 1, had a negative past medical history. The blood type was 
O, Rh positive. A eetrospective family medical history did not 
reveal any instances ofjabdominal wall defects. 


The mother was admitted to the hospital at 34 weeks’ ges- 


tation for painless vaginal bleeding. Up to that point the 
pregnancy had been uncomplicated. An ultrasonic examina- 
tion for dating and placental location demonstrated a left 
lateral and posterior placenta that was not previa. Polyhy- 
dramnios was present. A single fetus lying in a breech pre- 
sentation had a biparietal diameter of 8.0 cm. which is approx- 
imately 31.0 to 32.7 weeks’ gestation in our laboratory. A 
well-defined thoracic outline was not observed. An apparent 
abdominal wall defect was noted. A solid mass of echoes pro- 
truded from the area of the fetal abdomen anteriorly between 
the fetal extremities. An obvious membrane was not observed 
around what appeared to be an extra-abdominal fetal liver 
(Fig. 1). The combination of ultrasonic findings was thought 
to represent an abdominal wall defect, most likely an om- 
phalocele or gastroschisis. A roentgenogram obtained after 
the ultrasonic examination failed to reveal any obvious ab- 
normalities of a poorly demonstrated fetus. 

The mother developed spontaneous labor on the second 
hospital day. An amniocentesis was performed. The lecithin/ 
sphingomyelin ratio was 0.7, with a creatinine level of 1.2 mg. 
per deciliter. The fluid was deeply pigmented with a high 
optical density at 450 uM, indicating a high bilirubin level. 
Alpha fetoprotein was not determined. Alcohol was initiated 
to suppress labor and betamethasone was administered to 
facilitate fetal lung maturity. Seventy-two hours later labor 
could no longer be suppressed and delivery was deemed im- 
minent. The fetus was delivered by cesarean section because 
of the ultrasonically demonstrated abdominal wall defect, the 
breech presentation, and the patients continued bleeding. 

A female infant weighing 1,550 grams was delivered and 
was noted to have a large omphalocele with the liver and 
intestines protruding through a ruptured membrane of the 
omphalocele. A neonatologist and a pediatric surgeon were in 
attendance at the delivery and thought that the large lesion 
was inoperable and incompatible with life. The infant was 
transferred to the Infant Special Care Unit where she died of 
asphyxiating thoracic dystrophy shortly after admission. 

Autopsy revealed a preterm female infant with multiple 
congenital anomalies. There was a ruptured omphalocele with 
the liver and both small and large bowel outside the abdomen. 
The chest and lungs were noted to be hypoplastic and there 
was scoliosis of the spine. The brain was polymicrogyric. 
There was duplication of the big toes. In addition, there were 
signs of acute omphalitis, acute chorioamnionitis, ahd pulmo- 
nary aspiration. A capsular cyst and excessive extramedullary 
hematopoiesis were present in the liver. 


An omphalocele is a herniation or protrusion of ab- 
dominal contents into the base of the umbilical cord 
with failure of those contents to return into the abdom- 
inal cavity during early fetal development (usually'by 
the tenth to eleventh week). The size of the sac, which 
lies outside the abdominal cavity, depends upon its con- 
tents, which may vary from a single loop of small intes- 
tine to most of the abdominal viscera. It has been esti- 
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Fig. 1. The upper longitudinal sections (4 and B) show a single breech fetus with a fundal and 
posterior placenta, which is not previa. The lower transverse sections (C and D) show a poorly 
defined thoracic and abdominal contour with a solid mass projecting into the amniotic fluid and 


having a shape resembling that of the liver. 


mated that there is herniation of the intestines into the 
cord in about 1 in 5,000 births and of the liver and 
intestines in 1 in 10,000 births. The covering translu- 
cent membrane of the omphalocele consists of fused 
peritoneum and amniotic membrane without overlying 
skin. Exposure or rupture of the membrane of the om- 
phalocele results in drying of the viscera, which causes 
tissue necrosis and the rapid development of peritoni- 
tis.? Care should be taken that the membrane remains 
intact. It is also important for survival that the mem- 
brane and viscera remain moist without bacterial con- 
tamination until early closure of the skin defect can be 
surgically effected. 

Diagnostic ultrasound is becoming an increasingly 
important tool in assessing the fetal condition. In the 
case presented here the omphalocele would have been 
unsuspected without ultrasonography. Antenatal diag- 
nosis of an abdominal wall defect allowed the patient to 
receive special treatment. The fetus was delivered by 
cesarean section to avoid trauma to the viscera. The 
delivery room is normally equipped to handle any 


neonatal cardiopulmonary emergency but because an 
abdominal wall defect had been demonstrated in utero 
warm, sterile, normal saline soaks and extra sources of 
heat were also made ready. In addition, the resuscita- 
tion station was a sterile field, and all equipment to be 
used was sterilized. The resuscitation team was in 
sterile operating room dress. A neonatologist and 
pediatric surgeon attended the delivery. The family 
had received counselling prior to the delivery regard- 
ing the potential problems. Despite extensive prepara- 
tion for handling the unique problems presented by a 
neonate with an abdominal wall defect, this infant 
could not be saved because of the severity of the om- 
phalocele and the other anomalies. 
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Comprehensive Review of Obstetrics and 

Gynecology 

A continuing education course, “Comprehensive 
Review of Obstetrics and Gynecology,” will be present- 
ed by the Department of Obstetrics and Gynecology, 
Baylor College of Medicine, Houston, Texas, October 
20-25, 1978. 

For further information contact: Office of Continu- 
ing Education, Baylor College of Medicine, Texas Med- 
ical Center, Houston, Texas 77030. 


Sixth International Congress of Endocrinology 


The Congress will be held in Melbourne, Victoria, 
Australia, February 10-16, 1980. Various satellite sym- 
posia will be held, and the International Thyroid Con- 
ference will be held in Sydney, New South Wales, 
Australia, February 5-9, 1980. 

For information write: Professor D. M. deKretser, 
The Secretary, Sixth International Congress of Endo- 
crinology, Box 611E, G.P.O., Melbourne, 3001, 
Australia. 


First Pan-American Congress of Andrology 


The First Pan-American Congress of Andrology 
will be presented March 13-16, 1979, in Caracas, 
Venezuela. 

Deadline for submitting abstract and Congress regis- 
tration: November 1, 1978. For information, abstract 
forms, and forms for “International Directory of An- 
drologists” write to: Program Director, Dr. E. S. E. 
Hafez, Wayne State University School of Medicine, 550 
E. Canfield, Detroit, Michigan, 48201. 


The Foundation Prize Thesis 


The American Association of Obstetricians and 
Gynecologists Foundation Incorporated annually so- 
licits manuscripts in competition for a prize award of 
$1,500. An anonymous committee appointed by the 
President of the Foundation reviews all papers submit- 
ted and selects the winning thesis. If no paper meets 
the Foundation's standards, an award is not given. 
Competitors for this award are subject to the following 
rules: Eligible contestants include: (1) interns, resi- 
dents, or graduate students in obstetrics-gynecology; 
(2) persons with an M.D. degree, or a scientific degree 
approved by the Prize Award Committee, who are ac- 
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tively practicing or teaching obstetrics-gynecology or 
engaged in clinical investigation or research in these or 
closely allied fields. No Fellow of the Association shall 
be eligible to compete for this award, as either author 
or co-author. The contestant must have done the major 
share of the study and the writing of the Prize Paper. 
Manuscripts must not exceed 5,000 words and must be 
typewritten, double-spaced, and on one side of the 
sheet. Manuscripts must be presented under a nom de 
plume, which shall in no way indicate the author's 
identify. Three copies of all manuscripts and illustra- 
tions entered in a given year must be in the hands of 
the President of the Foundation by November 1, 1978. 
The award will be made at the September, 1979, An- 
nual Meeting of the American Association of Obstetri- 
cians and Gynecologists, at which time the successful 
contestant must appear in person to present the thesis 
as part of the regular Scientific Program, in conformity 
with the rules of the Association. The Foundation will 
pay the travel and subsistence costs for that meeting for 
the awardee andspouse. 

Inquires must be addressed to the Secretary for de- 
tailed information: Leo J. Dunn, M.D., Secretary, 
AAOG Foundation, 1200 E. Broad St., Medical College 
of Virginia, Richmond, Virginia 23298. Telephone: 
(804) 786-9636. 


U. S. International Foundation for Studies in 
Reproduction, Inc. 


The U. S. International Foundation for Studies in 
Reproduction, Inc., is pleased to announce the fol- 
lowing: 

l. Second Indo-U. S. Seminar on Fertility and 
Sterility, New Delhi and Bombay, India, October 6-22, 
1978. 

2. Fifth European Congress on Sterility and Fertili- 
ty, Venice, Italy, October 2-6, 1978. : 

3. Ninth Latin American Congress of Obstetrics and 
Gynecology, Sixth Peruvian Congress of Obstetrics and 
Gynecology, and First Peruvian Congress of Human * 
Reproduction, Lima, Peru, October 15-90, 1978; 
postgraduate courses, October 13 and 14, 1978. 

4. Pan-American Conference on Fertility and Steril- 
ity, Acapulco, Mexico, January 26- February 3, 1979. 

For information on travel arrangements contact: - 
Medical Congress Coordinators, 375 Park Ave., New 
York, New York 10022. Telephone: (212) 752-2770. 
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A Clinical Histopathologic Overview of 
Obstetrics and Gynecology 
` The Department of Obstetrics and Gynecology, Saint 
Barnabas Medical Center, Livingston, New Jersey, an- 
nounces the Eighteenth Annual Postgraduate Course, 
"A Clinical Histopathologic Overview of Obstetrics and 


" Gynecology," to be presented October 3-7, 1978, at the 


Waldorf-Astoria, 49th and 50th, Lexington and Park, 
New York, New York. 

For information write: Depértment of Obstetrics and 
Gynecology, St. Barnabas Medical Center, Old Short 
Hills Road, Livingston, New Jersey 07039. 


-Microsurgery Workshop 


The Microsurgery Workshop, sponsored by The 
Mercy Hospital of Pittsburgh, Pennsylvania, will be 
held October 30-November 3, 1978. 

For further information contact: Beverly S. Craig, 
R.N., B.S., Course Coordinator, Mercy Health Center, 
Room 318, Pride and Locust Streets, Pittsburgh, Penn- 
sylvania 15219. Telephone: (412) 232-7794. 


Course in Gynecologic Endoscopy 


A course in Gynecologic Endoscopy, sponsored by 
the New Jersey Fertility Foundation, will be presented 
October 19 and 20, 1978. For information contact: Dr. 
George E. Laubach, 14 E. Westfield Ave., Roselle Park, 
New Jersey 07204. 


Postgraduate Review Course in Obstetrics 
and Gynecology 


A Postgraduate Review Course in Obstetrics and 
Gynecology, sponsored by the Department of Obstet- 
rics and Gynecology, the University of Chicago, 
Chicago, Illinois, will be presented October 17-20, 1978. 
Areas to be covered include: Gynecologic Endocrinol- 
ogy, Fetal-Maternal Medicine, Oncology-Pathology-Cy- 
tology, and other special topics. Fees: $250 regular; 
$125 residents. 

For details write: Hiro Tokubo, Chicago Lying-in 
Hospital, 5841 S. Maryland Ave., Chicago, Illinois 
60637. 


Tenth Memphis Conference on the Mother, 

Fetus, and Newborn 

The Tenth Memphis Conference on the Mother, 
Fetus, and Newborn will be held on Thursday and Fri- 


August 1, 1978 
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day, September 21 and 22, 1978, at the Holiday Inn: 
Rivermont in Memphis, Tennessee. The program will 
be sponsored jointly by the University of Tennessee 
Center for the Health Sciences College of Medicine 
and the Newborn Center of the City of Memphis 
Hospital. 

Further information may be obtained from: Division 
of Continuing Education, UTCHS, 800 Madison Ave., 
Memphis, Tennessee 38163. Telephone: (901) 528- 
5547. 


Female Incontinence—Neuromuscular 
Dysfunction of the Lower Urinary Tract 
in the Female 


The Department of Obstetrics and Gynecology of 
the University of Minnesota Medical School, under the 
direction of Dr. William Bradley, will present a confer- 
ence on “Female Incontinence— Neuromuscular Dys- 
function of the Lower Urinary Tract in the Female," 
September 14-15, 1978, on the University of Minnesota 
Campus. 

For further information contact: Continuing Medi- 
cal Education, Box 293 Mayo Memorial Bldg., 420 
Delaware St. S.E., University of Minnesota, Min- 
neapolis, Minnesota 55455. Telephone: (612) 373- 
8012. 


Will My Drinking Hurt My Baby? 

"Will My Drinking Hurt My Baby?" a symposium on 
the fetal alcohol syndrome, will be presented Septem- 
ber 27, 1978, at The Towsley Center, University of 
Michigan Medical School, Ann Arbor, Michigan. 

For information contact: Dr. Floyd C. Pennington, 
Director, Office of Continuing Education, The 
Towsley Center for Continuing Medical Education, 
University of Michigan Medical School, Ann Arbor, 
Michigan 48109. 


Gynecologic Surgery—Surgical Techniques 

"Gynecologic Surgery— Surgical Techniques" will be 
presented September 21-23, 1978, at the Marriott Inn, 
Clarksville, Indiana. It is sponsored by the University 
of Louisville, Department of Obstetrics and Gyne- 
cology. 

For further information contact: Office of Continu- 
ing Education, University of Louisville, School of Med- 
icine, Louisville, Kentucky 40201. 


New! ii. 





- Available 
for the first time | 





The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 


The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 












F 


wu ag Y fe DN 
d B - " r $ yer f "s 
: "wis 
rts VE a" 
JE LA i 52 a 
3 3 7 f * fà ~ ev 
SAN jd > CU m Xi 
ON E e EON EE 
E : È E 
X TE x a Lae RA 
hor 1 > J "^ 7 
! e ES 
AT ge "s s, 
e vee he ae sj 
E f ^ = * 2 
MAE peak 4." A a d 
m SA g k eves 23 FAS ee 
Rises Nae ER IE ur 
, : babe arr ws 
: ^. V. MOSBY CO 
, na def: 9 au 
pat utc PN T 9 
] | : Leda 
"i , D =, oat =f 
A t^ i] 
i 






F $ Pet e 
Y . 
v 9 etu a V 
4 [Qa CNET 
DD 7 > 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 
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The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" X 11", price $28.75 
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Lethal to monilia 





IN MONILIASIS 








Gentle to patients 


| BETADINE Microbicides 





Vaginitis Regimen 


High cure rate... rapid symptomatic relief 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
 BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


- Easy-to-follow regimen 

ə Inthe office, swab the cervix and 

vulvovaginal area with BETADINE 

-= Solution which is promptly and 

. decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. in more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents, 


the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 


indicated when Trichomonas or H. vag- 


inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for brief summary. 
A8795 189777 


. BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag oi 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) POR CUMPIGHIOMUSO, squeezable, plastic syringe 

e 

(a Anatomically-correct cannula 

4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE* Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 






Based on a review of this drug by the National 
Academy of Sciences — National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 

in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 










Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


-.Purdue Frederick 


© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
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BELLERGALS ..... 


Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning May be habit forming) 
40.0 mg: Gynergen (ergotamine tartrate. 
USP? sympathetic inhibitor, 0.6 mg 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhybitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that funational disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combened to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna. specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes. 
Sweats. restlessness and insomnia 


Cardiovascular disorders with palpitation, 
tachycardia. chest oppression and 
vasomotor disturbances 


Gastrointestinal disorders with hypermotility 
hypersecretion, nervous stomach; and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
Sion, impaired hepatic or renal function, 
Sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed. scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


Dorsey 


Division of Sandoz, Inc 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 
for menopausal 
vasomotor instability 

IS receiving - 

renewed attention. 


BELLERGALS 


Each Bellergal-S Tablet contains. phenobar- 
bital. USP central sedative (Warning. May be 
habit forming), 40.0 mg, Gynergen® (ergota- 
mine tartrate. USP) sympathetic inhibitor, 0.6 

. mg; Bellafoline® (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic inhibitor, 
0.2 mg 2 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 





So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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"The sounding of the uterus 

' prior to the insertion of an IUD 

"js'an integral part of the 
insertion procedure that should 

. not be neglected....the size of 
the uterus is an important 
factor in the level of efficacy the - 
patient may expect to experi- 
ence with an IUD.” 






Gibor Y.; Deysach, L., and Nissen, C. H.: J. Reprod 
Med. 11:205-208 (Novembgr) 1973.* 
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(disposable intrauterine sound) : 


It sounds right. © 
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B flexibility for easeof insertion 


B narrow diameter for patient 
comfort 

small 3-mm. diameter 
facilitates sounding, even in 
nulliparas 


B sensitivity to touch 

hold the Mark-7 gently be- 
tween thumb and forefinger 
during the sounding procedure 


B clear and accurate reading 
for patient screening and for 
-recording in chart 

after insertion of sound to 

fundus, if not already there, 
'push slide to the cervix; lift 

proximal end of slide to lock it 

in place on the sound; remove 

the sound and accurately read 

depth at pointer in window 

of slide 


B simple determination of 
uterine depth and position 
cervical stop allows parallel 
setting of the Cu-/ inserter for 
‘accurate fundal placement 


B convenient sterile packaging 
see the directions for use 
included with each single-use 
unit and package —the Mark-/ 
is available in 12s and 30s 






EA Searle Laboratories 
SEARLE Division of G D Searle & Co 
110, Chicago. Illinois 60680 
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Cu-7*" intrauterine copper contraceptive 
Description 
The plastic component of the Cu-7 1s composed of pharmaceutical grade 
polypropylene homopolymer with borium sulfate added to render ıt 
radiopaque Its shape approximates the number 7 It is substantially 
smaller than previously avodable intrauterine devices, the vertical 
dimension measures 36 mm. and the horizontal, 26 mm 
Coiled oround the vertical limb is 0 pure, virgin electrolytic copper wire 
providing 200mm ' of exposed copper surface area A polypropylene 
retrieval thread is fastened to the free end of the vertical limb of the Cu-7 
The Cu-7 is supplied with a simple tubular polypropylene inserter All 
components ore sterile 


Mode of Action 
Available dato indicote thot the contraceptive effectiveness of the Cu-7 
is enhanced by o minute quantity of copper released continuously from 
the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contra- 
ceptive effect of an IUD has not been conclusively demonstrated. Various 
hypotheses have been advanced, the most common being that copper 
placed in the uterus interferes with enzymatic or other processes that 
regulote blastocyst implantation 

Animal studies suggest that copper may ploy on additional role by 
reduction of sperm transport within the uterine environment 


Indication and Usage 
The Cu is indicated for contraception 


Controindications 

The Cu should not be inserted when any of the following conditions 
exis!) pregnancy or suspicion of pregnancy; abnormalities of the uterus 
resulting in distortion of the uterine cavity, acute pelvic inflammatory 
disease or a history of repeatec pelvic inflammatory disease; postpartum 
endometritis or infected abortion in the post three months; known or 
suspected uterine or cervical cisease such as hyperplasia or carcinoma 
including unresolved. abnormal "Pop" smear, vagina! bleeding of un- 
known etiology: untreated ocute cervicitis until infection is controlled; 
diagnosed Wilsons disease. known or suspected ol'ergy to copper 

previous ectopic pregnancy, ond significant onemia 


Warnings 
| Pregnancy (a) Long-term effects. The long-term etfects on the off- 
spring of the presence of copper in the uterus when pregnancy occurs 
with the Cu-7 are unknown 

(b) Septic abortion Reports have indicated an increased incidence of 
septic abortion associated in some instances with septicemia, septic 
shock and death in patients becoming pregnant with an IUD in place 
Mos! of these reports hove been associated with the mid-trimester of 
pregnancy In some coses, the initial symptoms have been insidious and 
not easily recognized. If pregnancy should occur with a Cu in situ, the 
Cu-7 should be removed if the thread is visible or, if removal proves to be 
or would be difficult. interruption of the pregnancy should be considered 
and offered to the patient as an option, bearing in mind that the risks 
associated with an elective abortion increase with gestational age 

(c) Continuation of pregnancy. If the patient chooses to continue the 
pregnancy ond the Cu-7 remains in situ, she must be warned of the 
increased risk of spontaneous abortion and the increased risk of sepsis, 
including death. The patient must be closely observed end she must be 
advised to report immediately all abnormol symptoms, such os flu-like 
syndrome, fever, abdominal cramping and pain, bleecing, or vaginal 
discharge, becouse generolized symptoms of septicemia may be 
insidious 


2 Ectopic pregnancy (0) A pregnancy which occurs with an IUD in situ 
is more likely to be ectopic than o pregnancy occurring without an IUD 
Therefore, patients who become pregnant while using a Cu-7 should be 
carefully evaluated for the possibility of an ectopic pregnancy 

(b) Special attention should be directed to patients with delayed 
menses, slight metrorrhagia and/or unilateral pelvic poin, and to those 
patients who wish to interrupt o pregnancy occurring in the presence 
of a Cu? to determine whether ectopic pregnancy hos eccurred 


3 Pelvic infection An increased risk of pelvic inflommatory disease 
associated with the use of IUDs has been reported. While unconfirmed 
this risk appeors to be greatest for young women who are nulliparous 
and/or who hove a multiplicity of sexual partners Solpingitis con result 
in tubal damage ond occlusion thereby threotening future fertility 
Therefore. it 1s recommended that patients be tought to look for 
symptoms of pelvic inflammotory diseose The decision to use an IUD 
in 0 particular cose must be made by the physician and patient with the 
consideration of o possible deleterious effect on future fertility 

Pelvic infection moy occur with o Cu-7 in situ and ot times result in 
the development of tubo-ovarian abscesses or general peritonitis. The 
symptoms of pelvic infection include new development of menstruol 
disorders (prolonged or heavy bleeding), abnormal vaginal discharge. 
abdominal or pelvic pain. dyspareunia, fever The symptoms ore es- 
pecially significant if they occur following the first two or three cycles 
after insertion. Appropriate aerobic and anaerobic bacteriologic studies 
should be done and antibiotic therapy initiated promptly If the infection 
does no! show morked clinical improvement! within 24 to 48 hours, the 
Cu-7 should be removed ond the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests 


4 Embedment Partial penetration or lodging of the Cu-7 in the en- 
dometrium or myometrium can result in o difficult removal This may 
occur more frequently in smaller uteri. (See removal instructions ) 


5 Pertoration Partial or total perforation of the uterine wall or cervix 
moy occur with the use of the Cu-7, usually during insertions into 
potients sooner than two months ofter abortion or delivery or in uterine 
cavities too smoll for the Cu-7 The possibility of perforation must be 
kept in mind during insertion and ot the time of any subsequent exomino- 
tion If perforation occurs, laparotomy or loporoscopy should be per- 
formed os soon as medically feasible and the Cu-7 removed. Abdominal 
adhesions, intestinal penetration, intestino! obstruction, ond local 
inflammatory reaction with abscess formation and eresion of adjacent 
viscera may result if the Cu is left in the peritoneo! cavity 


6. Medical diathermy The use of medical diathermy (short-wave and 
microwave) in o patient with o metal-containing IUD may cause heat 
injury’ to the surrounding tissue Therefore, medical diathermy to the 
abdominal! ond socra! areas should not be used on patients using a Cu-7 


7 Effects of copper Additional amounts of copper avo lable to the body 
from the Cu-7 moy precipitate symptoms in women with undiagnosed 
Wilsons disease The incidence of Wilsons disease is 1 in 200.000 


Precautions 

| Patient counseling Prior to the insertion the physician. nurse. or other 
trained health professional mus! provide the potient with the Patient 
Brochure. The patient should be given the opportunity to read the 
brochure and discuss fully ony questions she moy hove concerning the 
Cu-7 os well as other methods of contraception 


2 Patient evaluation ond clinical considerations (a) A complete medical 
history should be obtained to determine conditions thot might influence 
the selection of an IUD A physical examination should include o pelvic 
examination, “Pap smear, gonorrhea culture and. if indicoted, oppropri- 
ate tests for other forms cf venereal disease The physician should 
determine thot the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to 
determine the degree of patency of the endocervical canal and the 
internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound DO NOT USE THE Cu7 
INSERTION INSTRUMENT AS A SOUND In occasional cases, severe 
cervical stenosis may be encountered Do not use excessive force to 
overcome this resistance 

(c) The uterus usually sounds to a depth of 6 to Bcm. Insertion of o Cu-7 
into o uterine cavity measuring less than 6.5 cm by sounding may in 
creose the incidence of pom, bleeding, portial or complete expulsion 
perforation, ond possibly pregnancy 

(d) To reduce the possibility of insertion in the presence of an existing 


undetermined pregnancy, the optimol time for insertion is the latter port . 
of the menstrual flow or one or two doys thereafter. The Cu-7 should not 
be inserted pos! partum or post obortion until involution of the uterus 
is complete The incidence of perforation and expulsion is greoter if 
involution is not complete 

It is, however, necessory to place the Cu-7 as high as possible within 
the uterine covity to help avoid partial or complete expulsion that could 
result in pregnancy 

Since the Cu-7 represents a different design in intrauterine controcep- 
tion, physicians are cautioned that i! is imperative for them to become 
thoroughly fomiliar with the instructions for use before attempting 
plocement of the Cu-7 

(e) IUDs should be used with caution in those patients who have on 
anemio or o history of menorrhogio or hypermenorrhea. Patients 
experiencing menorrhagia and/or metrorrhagia following IUD insertion 
moy be c! risk for the development of hypochromic microcytic anemia 
Also. IUDs should be used with caution in patients receiving onti- 
coogulonts or having o coagulopathy 

(f) Syncope, bradycardia or other neurovascular episodes moy occur 
during insertion or removal of IUDs. especially n patients with o 
previous disposition to these conditions 

(g) Patients with valvular or congenital heart disease are more prone 
to develop subacute bacterial endocarditis than patients who do no! 
hove valvular or congenital heart diseose. Use of on IUD in these patients 
may represent o potential source of septic emboli 

(h) Use of on IUD in those patients with acute cervicitis should be 
postponed until proper treatment has cleared up the infection 

(1) Since the Cu-7 may be partially or completely expelled, patients 
should be reexamined ond evaluated shortly after the first postinsertion 
menses, but definitely within three months after insertion. Thereafter 
annual examination with appropriate medical and laboratory evaluation 
should be carried out. The Cu-7 should be replaced every three yeors 

(1) The patient should be told thot some bleeding or cramps may occur 
during the first few weeks after insertion. but if these symptoms continue 
or ore severe she should report them to her physician. She should be 
instructed on how to check after each menstrual period to moke certain 
that the thread still protrudes from the cervix and cautioned that there 
is no Contraceptive protection if the Cu-7 has been expelled. She should 
also be cautioned not to dislodge the Cu-7 by pulling on the thread. Ifa 
partial expulsion occurs, removal is indicated and o new Cu-7 moy be 
inserted. The patient should be told to return within three yeors for 
removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in 
women using o copper-containing IUD. If symptoms of such an ollergic 
response occur, the patient should be instructed to tell the consulting 
physician that a copper-containing device is being used 

(I) The Cu-7 should be removed for the following medical reasons 
menorrhag:o and/or metrorrhogio producing significant anemia, uncon- 
trolled pelvic infection, intractable pain often oggrovoted by inter- 
course, dyspareunia; pregnoncy, if the threod is visible, endometriol 
or cervical malignancy, uterine or cervical perforation. or any indication 
of partial expulsion 

(m) If the retrieval thread cannot be visualized it moy hove retracted 
into the uterus or have been broken off, or the Cu-7 may have been 
expelled Localization usually may be mode by feeling with o probe, if 
not, x-ray or sonography con be used When the physician elects to 
recover o Cu-7 with the threod not visible, the removal instructions 
should be considered 

(n) If ony potient with o Cu-7 suddenly develops overt clinical 
hepotitis or abnormal liver function tests, appropriate diagnostic pro 
cedures should be initiated 


Adverse Reactions 
Perforations of uterus ond cervix hove occurred. Perforation into the 
abdomen has been followed by abdominal adhesions, intestinal pene- 
tration, intestinal obstruction, local inflommotory reaction with abscess 
formation and erosion of adjacent viscero. Pregnancy hos occurred with 
the Cu-7 in situ and when the Cu-7 hos been portially or completely 
expelled 

The incidence of spontaneous abortion, when conception occurs with 
intrauterine devices in situ, oppeors to be increased over that in unpro- 
tected women Insertion cramping. usually of no more thon o few seconds 
duration, may occur, however, some women moy experience residuo! 
cromping for several hours or even doys. Intermenstrual spotting or 
bleeding or prolonged or increosed menstrual flow may occur 

Pelvic infection including solpingitis with tubol damage or occlusion 
has been reported. This moy result in future infertility Complete or 
portico! expulsion of the Cu-7 may sometimes occur. particularly in those 
patients with uteri measuring less than 6.5 cm. by sounding. Urticarial 
allergic skin reaction may occur. The following complaints have also 
been reported with IUDs although their relation to the Cu-7 has not been 
established amenorrhea or delayed menses, bockoches, cervicol 
erosion cystic masses in the pelvis. vaginitis. leg pain or soreness. 
weight loss or goin, nervousness, dyspareunia, Cystitis, endometritis 
septic abortion, septicemia, leukorrhea, ectopic pregnoncy, difficult 
removal. uterine embedment, onemig, pain, neurovascular episodes 
including brodycordio ond syncope secondory to insertion, dys- 
menorrhea. and fragmentation of the IUD 


Directions for Use 
The Cu-7 is to be placed within the uterine cavity. See the Procedure for 
Insertion for two insertion techniques 

The small diameter of the Cu-7 focilitotes easy insertion in nulligravid- 
ous and nulliparous, os well as porous women The optimal time of 
insertion is during the latter part of the menstrual flow or one or two days 
thereafter The cervical cono! is relatively more potent ot this time, and 
there is little chance that the patient may be pregnont 

Present information indicates that efficacy is retained for 36 months 
There ıs no evidence that contraceptive efficocy decreases with time up 
to three years of use, but until adequate dota indicating a longer effective 
life become available, the Cu-7 must be removed within 36 months from 
the dote of insertion and o new one inserted if desired If partial ex- 
pulsion occurs, removal is indicated, ond a new Cu-7 moy be inserted 
Removal of the Cu-7 may also be indicated in the event of heavy or 
persistent bleeding 

The physician should become thoroughly familiar with the instructions 
for use before attempting insertion or removal of the Cu-7 


Clinical Studies 
Different event rotes have been reported with the use of different 
intrauterine contraceptives. Inasmuch as these rates are usuolly derived 
from separate studies conducted by different investigators in several 
population groups, o comparison cannot be made with precision. Even in 
different studies with the some controceptive, considerobly different 
rotes cre likely to be obtained because of differing characteristics of the 
study population. Furthermore. event rotes per unit of time tend to be 
lower as clinical experience is expanded, possibly due to retention in the 
clinical study of those patients who accept the treatment regimen, not 
having discontinued due to adverse reactions or pregnancy, so that those 
remaining in the study were those less susceptible. In clinical trials of 
the Cu-7 conducted by Searle Laboratories, use effectiveness wos 
determined os follows for porous and nulliparous women, as tobuloted 
by the life table method. (Rotes are expressed os cumulative events 
per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 399,054 womon-months of use. in- 
cluding 12 months for 11.852 women. 24 months for 8.309, and 36 
months for 3,885 











Pregnancy 19 1.6 
Expulsion 5.7 8.0 
Medco! removal 10.7 13.7 
Continuation 73.9 67.5 





How Supplied 
Available in cartons of 6 and boxes of 30 ond 100 sterile units (Cu-7 with 
an inserter) and sufficient patient leaflets and identification cards 
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Please see complete product labeling for insertion ond removo! 
techniques s^ 
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- (intrauterine copper contraceptive) 


Noother. |. 
single contraceptive combines 


all these advantages: 








Effectiveness 

m approaches that of "the Pill" 
—more than 98-percent effec- 
tive in preventing intrauterine 
pregnancy ! 


Comfort 


m insertion and use well 

tolerated by nulliparas as well 

as multiparas 
m smallest inserter diameter of . 
















Pregnancy Rates (per 100 women per year of use) all ICIDs—only 3.07 mm. > 
SE SN EES RE ES OTS EE RR ES ES SE S 

First Year Second Year Third Year Convenience 

p n p n p n m most convenient of any method for the 

1.9 1.6 1.4 13 0.9 1.6 patient 
LS A eee ae te ew oe es es Se "m : d 
p=parous  n- nulliparous Once inserted, the IUD continues to exert 
its contraceptive action without requiring 

Economy sustained patient motivation?! 

m costs less, on the average, than any of these Note: The Cu-7 must be replaced every three 
other methods?: years. 

Estimated Cost of Contraception 
for a Four-Week Period P Acceptance 
$5 | : wae m low discontinuation rate due to expulsion, 
oe Mp ce ies ...  painor bleeding, P.I.D. or perforation, even for 
9$4 $3.84 . $4.00 - nulliparas? : 
m : 

& *Based on an average insertion cost of $50, including one postinsertion checkup 
D $ 3 and 36 months of use. Fees range from "cost" to $150. oe 
$ tBased on an assumed usage rate of three times per week. = 
ri | tBased on an average cost of 17€ per application of jelly or cream. Cost and 
5 fitting of diaphragm are additional. 

2 $2 $2.04+ $2.04 SBased on an average cost of 17€ per application of foam or gel. hé 
— IBased on an average retail cost per condom of 32€. i - 
a "I Pill prices range from less than pharmacy cost to about $5.50 per cycle; fees * 
+ for initial and subsequent exams are not included. 

3 $1 References: 1. Rao, R. P., and Scommegna, A.: Intrauterine Contraception, ® 

Am. Fam. Physician 16:177-185 (November) 1977. 2. Data on file at Searle 
Laboratories. ` 
0 Please consult product information on preceding page. peon 


| Cu-7* diaphra m foam/gelt$ condomtii  "thePill"4 . ( 
ue with jelly Searle Laboratories 
: r Division of G.D. Searle & Co. 
Methods of Contraception Box 5110, Chicago, Illinois 60680 : 


Visualization of 
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How much 
estrogen. 
does it really take: 
to control 

nature? 








A lotless than everyone once thought. Just a few years ago, a 50-mcg dosage was 
considered low. Today, theres an effective combination oral contraceptive 
containing only 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 4076 reduction in the dose of estrogen, efficacy of Loestrin 1.5/30 
is considered comparable to that of combination oral contraceptives containing 
higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with Loestrin 1.5/30 than 
with combinations containing larger doses of estrogen. With continued use. ~ 
however, the frequency decreases. -x 

And if you're concerned about your patients intake of estrogen over an 
extended period of time, Loestrin 1.5/30 contains only 30 mcg of ethinyl estradiol, ^ ` 
so patient exposure to estrogen is minimized. 


LOESIRIN 15/3O 


(1.5 mg norethindrone acetate and 
30 mcg ethinyl estradiol tablets, USP} 


a 30-mcg alternative to E 
higher estrogen a 
PARKE - DAVIS | b e 





Brief Summary of Prescribing Informatien 
LOESTRIN* 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied. 
DESCRIPTION 
Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives. ‘i 
Ip clinical tsials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrbgen. The oral contraceptive prescribed for any giventpatient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
-pregnancy rate and patient acceptance. e 
CONTRAINDICATIONS . B 
» J. Thrombophlebitis or thromboembolic disorders 
2. Apast history of deep-vein thrombophlebitis or thromboembolic disorders 
3. Cerebral vascular or coronary artery disease 
4. Known or suspected carcinoma of the breast 
5. Known or suspected estrogen-dependent neoplasia e 
6. Undiagnosed abnormal genital bleeding E 
7.Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
J oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 

. Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious. 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 

- gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
- should be familiar with the following information relating to these risks. 













1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic. 

Cerebrovascular disorders: In a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
Studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
- coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
- found to be a clear additional risk factor. 
— |thas been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
_ infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do no! smoke, but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
amount of smoking is also an important factor. 
Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
 .boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
_ oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
, Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
adpPPsystem is concentrated in older women, in those with a long duration of use, and in ciga- 
- rette smokers. 
- Astudy of available data from a variety of sources concluded that the mortality associated 
. With all methods of birth control is low and below that associated with childbirth, with the 
-€@xc@btion of oral contraceptives in women over 40 who smoke. 
.. The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
| increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
‘toxemia, and especially by cigarette smoking. 

„The physician and the patient should be alert to the earliest manifestations of thromboem- 
bblic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 

_ before surgery of a type associated with an increased risk of thromboembolism or prolonged 
‘immobilization. 
... 2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
_ is unexplained sudden or gradual, partial, or complete loss of vision: onset of proptosis or 
diplopia; papilledema; or retinal vascular lesions. 
- 8. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 

» exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however. an excess risk in users with documented benign breast disease was reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential.In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intrazabdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 

5. Usage in or Immediately Preceding Pregnancy: Birth Defects in Offspring, and Malignancy in 

e peanae Offspring: During early pregnancy, female sex hormones may seriously damage the 
 off$pring. E: 

n increased risk of congenital anomalies, including heart defects and limb defects, has 

- been reported with the use of oral contraceptives in pregnancy. 

- . There is some evidence that triploidy and possibly other types of polyploidy are increased 

. among abortuses from women who become pregnant soon after ceasing oral contraceptives. 

egnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient nas not adhered to the schedule, 
the possibility ef pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out If pregnancy iS con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 

E T of the pregnancy should be discussed. 


Pd 


Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive. 4 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has been 
observed ina significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age is 
also strongly correlated with development of hypertension Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignanc y. 

Women with a past history of oligomenorrhea or secondary amenorrhea. or young women 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be | 
prescribed for longer than one year without another examination. 

2. Preexisting uterine leromyomata may increase In size. 

3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence cf jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, VIII, 

IX. and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. 

(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 

hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test. 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 

been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 

ADVERSE REACTIONS n A 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. 

Thrombophlebitis; Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; 
Cerebral hemorrhage; Hypertension; Gallbladder disease; Benign hepatomas, Congenital 
anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- 
testinal symptoms; breakthrough bleeding: spotting; change in menstrual flow; dysmenor- 
rhea; amenorrhea during and after treatment: temporary infertility after discontinuance of 
treatment: edema: chloasma or melasma; breast changes; change in weight; change in 
cervical erosion and cervical secretion: possible diminution in lactation when given immedi- 
ately post partum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata: rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis; 
change in corneal curvature; intolerance to contact lenses. | 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted. 

Premenstrual-like syndrome; cataracts; changes in libido: chorea; changes in appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; porphyria. 

Special Notes on Administration 

Loos [21 15/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, 
USP) — Menstruation usually begins two or three days, but may begin as late as the fourth or 
fifth day, after discontinuing medication 

Loestrin [Fe] 1.5/30 — Menstruation usually begins two or three days, but may begin as late as 
the fourth cr fifth day, after the brown ferrcus fumarate tablets have been started. 

Because of the relatively low estrogenic content, Loestrin 1.5/30 is not a good cyclic regula- 
tor. There are patients whose inherent hormone balance will require larger amounts of estrogen 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity These patients experience 
altered bleeding patterns, which do not conform to treatment schedules. 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause. and appropriate diagnostic measures should be taken ifthe 
bleeding persists or continues after changing to a higher estrogen-content product. 

After several months, bleeding may be reduced to a virtual absence; reduced flow may be a 
result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Loestrin 1.5/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts and packages of five refills. 

Loestrin 1.5/30 is available in compacts each containing 21 tablets. Each green tablet * 
contains 1 5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- « 
ages of five compacts and packages Of five refills. 
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For patients with hard, dry stools 





2 For the special needs 
; of patients with hard, dry stools 


 SENOKOT-S 


(standardized senna concentrate T. bl 
and dioctyl sodium sulfosuccinate) a ets 


Ta 


the "S" stands for softener 


Provides DSS, the classic stool softener 


Hard, dry stools hurt, and may be hazardous DSS in SENOKOT-S Tablets complements the 

by causing straining. SENOKOT-S Tablets offer laxative effect of standardized senna concentrate 
comfortable relief by softening the stool and by "moistening" and softening the stool for 
Stimulating its movement. smoother and easier passage. 

Provides standardized senna concentrate, Comfortable overnight action 

a Clinically established laxative of choice With DSS and standardized senna concentrate, 
Standardized senna concentrate is a gentle, SENOKOT-S Tablets provide both softness and, 


effective neuroperistaltic stimulant with documented stimulation for constipated patients with hard, dry 
effectiveness in thousands of patients. Its virtually stools. Taken at bedtime, SENOKOT-S Tablets 


on-specific, gentle, predictable action is generally usually induce predictable, comfortable evacuation 


free of side effects at proper dosage levels. the next morning. 


* 
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: Why make side 
effects part of your 
prescription... 
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- recommend safe 
and proven 
conception control 


Koromex products have been delivering effective spermicidal 
qualities for almost 50 years. They rarely have any contraindications. 
And, Koromex products are simple and comfortable to use. 
Both coil and arcing spring diaphragms are available. 


Write for starter packages. 


SZ Holland-Rantos Co., Inc. 


A Division of Youngs Drug Products Corp. 
P.O. Box 5, Piscataway, N.J. 08854 
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being called a 
“vital diag 





Because it enables you to 


see inside the uterus. 


With the ADR Real-Time Scanner, you can 
not only see the fetus, you can see it moving, 
see the fetal heart beating as early as eight 
weeks’ gestation. 

ADR's high-resolution image helps you 
assess fetal presentation, localize the placenta, 
confirm suspected multiple pregnancies or 
incomplete abortion, measure BPD's or 
crown-rump lengths to estimate gestational 
age. And when amnio- 
centesis or intrauterine 
transfusion is required, the 
ADR Scanner helps you 
determine the site, and 
guide insertion of the 
needle to increase 
the efficiency and 
safety of the procedure. 

Physicians in more 
than 500 hospitals and 
private practices are 
using the ADR Scanner 
daily in these and other 
important decisions. 
And their patients are 
reassured by seeing 
their babies, too. 











AL - 
Net ie 
E 


hls RS MEL SES oM uo Pete Te 


1. 81-mm. BPD confirms 33-week gestation. Case history: On bimanual 
examination, patient feels large for dates. Ultrasound measurement of 
BPD confirms that gestational age is compatible with menstrual history. 


2. Scan verifies posterior placenta previa, 31-week gestation. Case 
history: Patient admitted to hospital with heavy vaginal bleeding. 
Ultrascund scan confirms diagnosis of posterior placenta previa. 


3. Real-time scan demonstrates viable fetus and two masses. Case 
history: Patient with history of uterine fibroids was first scanned after 
a positive pregnancy test. Real time demonstrates viable 10-week 
gestation and two masses: uterine fibroid and corpus luteum cyst. 


4. Serial sonography monitors cyst. Case history: Bimanual examination 
detects mass in patient following positive pregnancy test. Ultrasound 
revealed 14-week fetus and very large corpus luteum cyst. 
Subsequent scans demonstrated gradual decrease in size of cyst. 
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. “Queenan, J.T., Contemp. Ob. Gyn. 9:10, March 1977. 
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nostic tool 
in obstetrics”? 


ADR Ultrasound has far more clinical 
and technological experience than anyone 
else in our field, so you can be assured of 
proven reliability and the latest advances in 
image quality and convenience, such as 
electronic calipers, digital freeze-frame and 
automatic photo control. Our portable scanners 
are easy to operate and economical, too. 
Hands-on training courses are available 
through ADR's education department and 
regional medical centers. 


See for yourself 


But you don't have to believe us—let us 
show you. Return the coupon today —or call 
toll-free (800) 528-1447— for more information, 
a video tape presentation, or to arrange for 
a demonstration in your office. 

While you're at it, 
ask us for the 
names of ADR 

customers 
In your area 
—they ll tell 


consider the 
ADR Scanner 


European Headquarters: Kranzbuhler & Sohn. Solinaen. West Germanv 


you why they 


a ‘vital diag- 
nostic tool.” * 
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| ADR 

ULTRASOUND: 

| 2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 

i Gentlemen: 

| (Contact me to schedule a clinical demonstration. 

| Please send: á 

I O Additional information on the ADR Ultrasound Real-Time Scanner. 

O Your video tape presentation. 

| O The name of an ADR customer in my area. 

l 

! Name 

! 

I Address 

l 

| City State Zip 

B. 1 ) 

I Telephone 
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POSTDOCTORAL POSITIONS (FOUR) 


available in Perinatal Biology, to participate 
‘in studies with a multidisciplinary research 
group funded by an Institutional National 
Research Service Award. Areas under inves- 
tigation include: respiratory gås diffusion, 
control of growth and development, mem- 
brane transport, membrane biochemistry, 
chromosomal genetics, blod oxygen af- 
finity, exercise physiology, organ blood 
flow, fetal and maternal endocrinology, 
control of respiration in adults and new- 
born, biochemistry and physiology of im- 
plantation, perinatal pharmacology. Candi- 
dates with M.D., Ph.D., D.Sc. or D.V.M. 
degree send curriculum vitae with three 
references and specify area of interest to: 


John M. Bissonnette, M.D., Room 426, Research 
Bldg., University of Oregon Health Sciences Cen- 
ter, Portland, Oregon 97201, by September 15, 
1978. UOHSC is an Affirmative Action/Equal Op- 
portunity Employer. 





MDs 
Group Health Care 
Internal Medicine 
Pediatrics 
OB/GYN 
To $60,000 
Sun Belt Location 


Our client, the highest quality, most presti- 
gious group health plan in the U.S., is 
expanding rapidly and seeks several board 
certified or qualified physicians in internal 
medicine or pediatrics. Position also avail- 
able in obstetrics and gynecology. 


Excellent opportunity to practice in ultra- 
modern medical facility, with scheduled 
hours, ideal conditions, and hospital affilia- 
tion. Position offers the latest in equipment 
and services, including complete laboratory 
and diagnostic tools, plus physicians assis- 
tants and paramedical personnel. 

In addition to excellent starting salary to 
$60,000, our client offers outstanding 
career benefits including 3 weeks paid 


Changing Your 
Address... 


WHEN YOU MOVE, PLEASE: 


(1) Notify us to change your 


address—allow us six weeks 


to make the change. 


Mention the name of this 
Journal. (We publish 


thirteen periodicals). 


Give us your old address. 
If possible, return the ad- 
dressed portion of the en- 
velope in which we sent 


your last copy. 


Give us your new address— 


complete — including the 


Zip code number. 


Please print your name and 


address. 


Thank You! 


CIRCULATION DEPARTMENT 

The C. V. Mosby Company 

11830 Westline Industrial Dr. 
St. Louis, Mo. 63141 


vacation, university affiliated continuing 
medical education, fully paid retirement 
plan, life, health, and malpractice insur- 
ance. Very desirable sunbelt location with 
medical school environment, teaching op- 
portunity. All relocation costs, real estate 
fee and other searching fee paid. 


Reply in strictest confidence by 
sending curriculum vitae to S.M. 
Phillips, M.D., or call 215/561-6300. 
FOX-MORRIS 
PERSONNEL CONSULTANTS 
1500 Chestnut St, Phila., Pa. 
19102 
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"Nonspecific"" vaginitis 
... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 


... Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


|. Fleury, FJ: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L, and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 
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When you unmask 
nonspecific” vaginitis 
you may find 

H. vaginalis 


Sultrin 


TRADEMARK 


Triple Sulfa Cream/Vaginal Tablets 


effective 
against 
H.vaginalis— 
the cause of 
over 90% of 














“nonspecific” 


‘vaginitis 


Effective Ties 
Based on a review by the National 
Academy of Sciences/National Research 
Couficil, SULTRIN was rated as 
“effective” against H. vaginalis. 


Prompt 


symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.8696, sulfabenzamide 3.796 
and urea 0.6476. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. 

Indications: SUITRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis 
They may also be used as a deodorant for sapro- 
phytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and kid- 
ney disease. 

Dosage: SULTRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. TI 
then be reduced one-half to one-quarter 
SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 


1e dosage may 


course may be repeated if necessary 
Supplied: SUITRIN Cream is available in 275 oz. 
(/8 g) tubes with the ORTHO* Measured-Dose 
Applicator. a 
SULTRIN Tablets are available in packages of 20 foil- 


wrapped tablets with vaginal applicator. 


Ortho Pharmaceutical Corporation* 
Raritan, New Jersey 08869 
æ 


*Trodemark (C) OPC 1978 *«01582-7 
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The ten-year tuntulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 


The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 








The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 


and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 


gynecology. Send for your copy of this valuable reference today! 


479 pages, 8%" X 11", price $28.75 





Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., 
11830 Westline Industrial Drive, St. Louis, Mo. 63141 
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NUMBER ONE IS WORK. 


Gorometrics? 101 Fetal Monitor (serial number 101118001) has undergone some changes since its 1969 
installation in New York Metropolitan Hospital. And it isn't tired yet. 


Af > - pte 
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In 1971, it was modified to 101A monitor specifications, providing more flexibility. Then, in 1973, the 
front panel and other internal changes made it a 101B, capable of both direct and indirect monitoring. 


That same quality, integrity and reliability that went into the 101 Fetal Monitor seven years ago are found 
in the 111 Fetal Monitor today. Our Service Department can update your instrument to provide you with 
the latest state-of-the-art modifications. Our national network of Sales Consultants and Service Engineers 
are available to help you with your individual requirements. For expansion of present equipment, our 
Systems Department can provide you with many options engineered to individual specifications. And 
for education in the practical applications of manitoring, Corometrics RN Perinatal Specialists periodically 
conduct community workshops throughout the year. 


* |t's all part of our Total Product Support. Our customers are Number One. And we're working hard to . 
keep it this way. D 


' COROMETRICS MEDICAL SYSTEMS, INC. 
: Barnes Industrial Park 
- Wallingford, Connecticut U.S.A. 06492 
Telephone: [203]265-5631 Telex: 940 403 -a 
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opments, for which there is no limit. Illustrations accompany- 
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® authoritative, updated articles 
from the American Journal of Obstetrics and Gynecology 
@ the insights of a leader in the field, 
Dr. Frederick P. Zuspan 
e Concise, yet in-depth information 
developed for convenient study or review 





A New Book! 


CURRENT DEVELOPMENTS 
IN PERINATOLOGY: 
The Fetus, Placenta, and Newborn 


A compilation of authoritative articles from the American Journal of Obstetrics and Gynecol- 
ogy, this practical new book is a convenient way to obtain specific perinatal information in areas 
of special interest to you. Chosen for their in-depth coverage of a specialized facet of this subject 
and for the authority and expertise of their authors, the articles are edited by a well-respected 
leader in the field, Dr. Frederick P. Zuspan. Each of the five sections is preceded by an 
introduction which correlates all articles to follow. The first three parts of the book examine 
antenatal fetal assessment — congenital defects; hormonal aspects; pulmonary aspects; and 
growth and development. Two remaining sections discuss the placenta, and various aspects 
affecting both fetus and newborn. The original authors have updated where necessary to provide 
you with a current, in-depth publication — equally useful for intensive study or review. Why not 
benefit from this volume? Order your copy for firsthand evaluation. 

Edited by Frederick P. Zuspan, M.D. October, 1977. 618 pages plus FM I-XII, 7" x 10", 142 
illustrations. Price, $39.50. 


First save time 
Place your order by phone! 
. Call (800) 325-4177 ext. 10; in Missouri call collect — 872-8370 ext. 10 
during normal business hours. 
(Please mention Ob #5704 when ordering.) (A80976) 


- Then take your time 
Mosby books are available on 30-day approval. 
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CLINICAL OPINION 


This section reports opinion on the handling of clinical situations, Le., the clinical 
diagnosis and management of certain disease entities. Papers should range from 
eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the author's management, with not more than sixteen references. Mall to 
Frederick P. Zuspan, M.D., Editor. 


Cephalometry by real-time imaging: 
A critical evaluation 


MICHAEL HUGHEY, M.D. 
RUDY E. SABBAGHA, M.D. 
Chicago, I Illinois 


Real-time imaging is generating a wave of enthusiasm among professionals engaged in the 
assessment of fetal health by biophysical means. In this report the reproducibility and 
accuracy of biparietal diameters (BPD's) obtained by real-time imaging are examined in 
depth. In addition, comparisons are made between BPD's obtained by real time and by 
both gray-scale and B-scan sonography. It is shown that BPD's obtained by real-time 
imaging correlate with true BPD's of neonates (delivered by cesarean section) only if (1) the 
width of skull tables on Polaroid photographs are 3 to 5 mm. and (2) the measurements 
are obtained from the outer aspects (O-O) of the cephalic contour traced on Polaroid 
photographs. BPD's measured from the outer to the inner (O-I) cephalic points are smaller 
than the true BPD' s of neonates by an average of 3.8 mm.—the difference is statistically 
significant, P « 0.001. Since most ultrasound departments only report O-I (leading-edge) 
BPD’s, an obstetrician trying to assess feasibility of vaginal delivery, as in a breech | 
presentation, may be misled into a false sense of security. Thus, it is suggested that O-O 
BPD's be included in ultrasound reports of women at term. Finally, it is shown that O-| 
real-time BPD's obtained at medium gain (i.e., width of skull tables equal 3-5 mm.) are . 
much more precise and reproducible than those with undefined gain [2 standard deviations 
(S.D.) + 0.8 mm. vs. 2 S.D. + 1.4 mm]. In addition, such O-I real-time BPD's can be used to 
define fetal age and growth from charts with BPD data derived by conventional B scanning, 
(AM. J. OBSTET. GYNECOL. 131: 825, 1978) 
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displayed as it occurs. For example, a fetus at eight 


825 , 








Fig. l. Different cephalic ‘points used ` to measure = 
biparietal diameter. 





Fig. 2. B-scan medi. tracing. Note thin echoes. of ‘skull 
tables. m 





Fig. 3. Cephalic contour obtained by medium-gaia real-time. 
imaging: Width of skull tables is 4 mm. 
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Fig. 4. Cephalic cc contour obtained 7 high-gain real time imag- 
ing. Width of Skull tables is 6 mm. 
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Fig. 5. Cephalic contour produced by seats time imaging at low | 


oan 


`. weeks’ gestation can be seen readily when moving 


within its gesiational sac. In addition, heart. valvular’ 
motion or aortic pulsations of the fetus may be visu- 
alized. Some investigators are using real time for re- 


. cording fetal chest wall movements under varying 
. physiologic and pathophysiologic conditions.’ Others 


are utilizing real ümé as a tool to guide the insertion of 

a needle into the abdominal cavity of Rh-sensitized 

fetuses requiring intrauterine’ transfusion of blood.? 
Previously, Sabbagha and Turner? emphasized the 


use of nonpersistent image, scanning (NPIS) in feta] 


echography, particularly for the measurement .of 
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) * œ Table I. Skull table widths at different gains and gestational ages using real-time and gray-scale equipment 


Mean width of each skull table (mm.) * 


Low gain 


No. of 
I 24 8.0 8.0 4,0 4.2 "20 * 2.0 
I 28 6.0 6.4 5.0 4.0 1.6 2.0 
I 31 5.9 5.9 4.0 3.8 2.0 2.0 
l 34 6.2 6.4 82 ` 49 e 2.9 2.6 
] 38 7.9 7.8 4.9 '— $8 12 1.8 


Legend: Five BPD photographs were obtained from each gravid woman at high, medium, and low gain levels for a total 


of 75 real-time and 75 gray-scale BPD photographs. 


biparietal diameters (BPD's) because it allowed the 
operator to visualize fetal head movements and be in a 
position to quickly store the correct BPD plane on the 
cathode ray tube. BPD measurements using NPIS are 
highly reproducible [2 standard deviations (S.D.) = 1 
mm.].* Real-time imaging may be described as NPIS 
produced automatically and efficiently by sequential 
pulsing of a linear array of transducers. In this way, 
multiple cross sections can be examined quickly and the 
time-consuming search for the right plane, as in con- 
ventional B scanning, becomes unnecessary. 

Recenily, real-time echography has generated a wave 
of interest among physicians and medical personnel 
engaged in the biophysical assessment of fetal health. 
This interest in real-üme ultrasound is the result of 
many factors including: (1) the small size and ease of 
operation and transportation of the equipment, (2) the 
low costin comparison to gray-scale equipment, and (3) 
the short time involved in scanning the gravid uterus, 
particulariy for localizing the placenta or for obtaining 
specific fetal abdominal or cephalic dimensions. 

The cephalic dimension most useful in evaluating 
fetal age and growth is the BPD. Yet the sonar mea- 
surement of the BPD by real-time ultrasound is subject 
to a number of variables including: (1) the excessive 
width of skull tables produced by high gain levels; (2) 
the cephalic points used to define the BPD, i.e., 
whether the measurement is obtained from the first 
echo points or from outer, middle, or inner points of 
the cephalic contour (Fig. 1); (8) the extent of its re- 
producibilitv; (4) the degree of its accuracy in relation 
to the true anatomic BPD's of neonates; and (5) the 
relationship to BPD's obtained by gray-scale and B-scan 
modalities. The latter is particularly significant since 
charts relating sonar BPD's to gestational age are based 
on data derived from conventional bistable B scans. 

This report deals with all these variables and defines 
the accuracy of BPD measurements obtained by real- 
time imaging. 


Table II. Definition of width of each skull table 
in relation to gain 


Stored cephalic image, 


Gam width of each skull table in mm. 
High 6-10 
Medium 3-5 
Low 1-2 


Table III. Reproducibility of biparietal diameter 
measurements using real-time ultrasound 


Selected : Standard devia- 
No. diameter Gain lion (1 S.D., mm.) 


20 Out-out Low 0.624 
Medium 0.517 

High 0.336 

All 2.412 

20 Out-in Low 0.317 
Medium 0.395 

High 0.317 

All 0.693 

20 Middle-middle Low 0.429 
Medium 0.422 

` High 0.380 

All 0.844 


Legend: Each gravid woman was scanned three times at each 
of three gain levels on one occasion. 


Methods and materials | 


Equipment. Three machines were used for the 
study: (1) a B-scan laminograph, (2) a gray-scale unit 
built with a scan converter and (3) a real-time ma- 
chine.* All machines were internally calibrated to pro- 
ject 1 cm. electronic markers on flat-faced oscilloscopes, 


thus reducing BPD measurement error secondary to 


parallax. Additionally, the accuracy of vertical and 
horizontal tracking in all machines was tested with a 
circular phantom containing wires placed at 4 Cm. 


intervals. An ultrasonic tissue velocity of 1,540 M. per ` 


*Linear array of transducers. 


4 Duns atte 
r 


P 


è A re ° 
828 Hughey and Mer 


Table IV. Comparison of BPD’s obtained by 
real-time and gray-scale imaging — * 
















- Weeks’ Real-time vs. High Medium | Low 
gestation | gray-scale BPD's-| gain(t) | gain (i) | gain (t) 


. 24 O-O 00 e 08 -0.8 
* 94 Qir s 0.0 0 —1.4 
94 M-M —1.0 — 1.8 2.6. 
24 I-I —].0 — 1.8 2.6 
28 O-O 0.5 —0.9 0.9 
28 O-I -0.6 * 07 0.0 
28 M-M —0.9 0.8 2.0 
28 l-I 1.0 1.0 1.9 
3] O-O 1.5 05 . 0.4 
3] O-I 2.3 1.6 —-0.4 
*31 M-M 2.7 . 16 —0.4 
31 l-I 0.6 1.6 —0.4 
34 O-O 0.3 —0.3 —0.8 
34 O-1 0.0 — 1,0 0.0 
34 M-M 0.8 -0.4 0.7 
34 Isl 1.0 —9.8 —0.3 
38 O-O 0.0 0.5 —0.4- 
38 O-I —1.0 ~03 —0.9 
38 M-M —-0.3 . 0.6 —1.3 
38 l-I 0.7 1.0 . 1.9 


Legend: Five gravid women at different gestational ages 
were examined. Each was scanned five times on one occasion 
at each of three gain settings (high, medium, and low), first 
by real-time and then by gray-scale imaging. A total of 150 
photographs were obtained. The t values (by the two-sam- 
ple t test) were calculated comparing real-time with gray-scale 
BPD's obtained from different cephalic points and at dif- 
ferent gain levels. The differences between the mean BPD-s 
in all the comparisons were not statistically significant. | 


second was utilized in all the equipment. Transducer 
frequency used was 2.5 mHz. 

Scanning methods. In obtaining any BPD measure- 
ment, ‘particular attention was placed on correct an- 
gling of the specific transducer used, in order to ac- 


count for lateral flexion and occipital rotation of the. 


fetal head as previously described by Campbell.” Non- 
persistent imaging was used (in B-scan and gray-scale 
equipment) for locating the correct BPD plane prior to 
storing the image on the cathode ray tube as described 
by Sabbagha and Turner. Polaroid photographs were 
considered satisfactory if both skull tables appeared 
symmetrical and if the operator visualized and stored 
the plane containing the largest BPD perpendicular to 
a midline echo. 

BPD. measurements. BPD's were measured from 
four different cephalic points. The following nomen- 
clature, illustrated in Fig. 1, is uséd: (1) O-O BPD, 
biparietal diameter measured from the outer aspects of 
the cephalic parietal contour; (2) O-I BPD, biparietal 
difmeter measured from the outer to the inner 


' cephalic points—leading-edge BPD; (3) M-M BPD, 


biparietal diameter measured from the midpoints of 
the cephalic contour; and (4) J-F BPD, biparietal diame- 


pe l 
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Table V. Comparison of O-O and O-I BPD's* 


. obtained on the same occasion by use of B-scan and 
real-time (medium-gain) modalities 








| B-scan Real-time B-scan Real-time 
‘O-I BPD O-I BPD Q-O BPD 0-0 BPD 


l Sol 5.0 5.3 5.4 
2 7.6 7.5 7.8 7.9 
3 8.] 8.1 8.4 8.4 . 
4 9.4 9.4 9.7 9.8 
5 8.5 8.5 8.7 8.8 
6 8.9 8.7 9.1 9.1 
7 8.1 8.1 8.8 8.4 
8 9.2 9.2 9.5 9.6 
9 9.2 9.1 9.5 9.5 
10 - 8.3 8.2 8.4 8.5 


*BPD, biparietal diameter; O-O, out-to-out measurement 
of BPD; O-/, out-to-in measurement of BPD. 

Legend: The mean difference between O-I B-scan and O-I 
medium-gain real-ime BPD’s is not significantly different 
from zero. However, the difference between O-O B-scan 
BPD's and real-time O-O medium-gain BPD's is statistically 
significant —P « 0.001. O-I medium-gain BPD’s can be used 
to assess fetal age and growth from charts derived from B- 
scan data. - i 


ters measured from the internal aspect of the cephalic 
tables. 

Standardization of gain (amplitude of echo). High 
gain is the major determinant of the width of the 
parietal echo complex. B-scan cephalic tracings usually 
are thin (Fig. 2). However, the width of skull tables 


“measured by real-time and gray-scale imaging vary 


from 2 to 10 mm. depending upon gain used (Figs. 3 
and 4). The cephalic contours obtained by real-time 
imaging at low gain are not satisfactory (Fig. 5) and will 
not be used in the study. 

In order to quantitate the effect of gain on the width 
of skull tables, we examined five gravid women at dif- 
ferent gestational ages with low, medium, and high 
gain using rezl-time and gray-scale machines (Table I). 
Asa result, we devised the classification shown in Table 
II, equating each gain level to a specific skull table 
width. ` 

Gravid women examined. In order to test the re- 
producibility of real-time BPD's, 20 gravid women at 
different gestational ages were scanned on the same 
occasion with real time at low, medium, and high gain 
settings. The procedure of measuring the BPD was re- 
peated three times and three different Polaroid photo- 
graphs were obtained for each gain level. All photo- 
graphs were measured independently at a later time 
and the standard deviations of O-O, O-I, M-M, and I-I 
diameters were obtained (Table III). 

To determine the relationship between gray-scale 
and real-time BPD’s, five gravid women at different 
gestational ages were examined in depth. In each 


* 
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woman BPD's were measured at each of three gain 
levels using rea!-time and gray-scale machines. Five dif- 
ferent photographs were obtained at each gain level for 
a total of 150 photographs. The mean differences be- 
- tween O-O, O-I, M-M, and I-I BPD's obtained via the 
two imaging modalities for each gain level were ana- 
lyzed by the two-sample t test (Table IV). 

To define the relationship between real-üme and 
B-scan imaging 10 gravid women were examined in 
depth. Since high gain distorts bistable images the gain 
yielding the best B-scan cephalic resolution (Fig. 2) was 
used and three different B-scan photographs were ob- 
tained for each weman. Three different real-time BPD 
photographs also were obtained for each woman but 
only medium gain settings were used. BPD's obtained 
from O-O and O-I cephalic points were then compared 
(Table V). 

To define the reiationship between real-time BPD's 
and the true BPD's of neonates delivered by cesarean 
section, 20 gravid women were examined in depth. 
Fach pregnant woman was scanned by use of real time 
the night before the operation. Three different 
Polaroid photographs were obtained at each gain level 
(low, medium, and high) for each patient—a total of 
180 photographs for 20 patients. BPD's of neonates 


were measured by use of metal calipers within six hours ` 


of delivery by individuals unaware of the sonar BPD 
readings. Polaroid photographs from three patients 
were too oblique and were not included in the study. 
Comparisons were made between real-time BPD's and 
anatomic BPD's of neonates (Table VI). 


Results 


The standard deviations of O-O, O-I, and M-M 
real-time BPD’s are very small when gain is defined 
(Table 111). When BPD’s obtained from similar cephal- 
ic points are compared, without defining the gain level, 
the standard deviations become wide (Table III). 

The mean differences between real-time and gray- 
scale BPD’s obtained from similar cephalic points and 
gain levels are not statistically significant (Table IV). 

The mean difference between O-I BPD’s obtained by 
B scan and medium-gain real-time BPD’s is not statis- 
tically significant. However, the mean difference be- 
tween O-O B-scan BPD’s and O-O medium-gain real- 
time BPD'sis significantly different from zero (Table V). 

BPD’s obtained by use of real-time photographs and 
measured from O-O are not significantly different 
from the true anatomic BPD’s of neonates (Table VI). 
All other real-ttme BPD measurements, however, 
are significantly different from BPD’s- of neonates 
(Table VI). 
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Table VI : 
BPD by real time 







High gain, Medium gain, , 

each skull table | * each skull table 

6-10 mm. wide Ja5 mm. wide Neonatal BPD by 

* cgliper measurement 
after cesarean section 

8.0 9.0 8.1 8.50 8.5 

8.5 9.2 8.4 * 8.85 8.8 

8.3 9.2 8.5 8.95 8.9 

8.6 9.3 8.9 9.25 9.2 

9.2 9.8 9.0 9.50 9.7 

93 100 9.3 9.70 9.8 

8.8 9.8 8.9 9.40 9.2 t 
9.0 9.7 9.1 9.60 > 9.5 

9.1 9.8 9.3 9.75 9.7 

9.4 10.0 9.3 9.70 9.7 

9.8 10.6 9.6 9.9 10.0 

9.6 10.5 9.7 10.0 9.9 

9.6 10.4 9.6 10.1 10.0 

9.6 10.2 9.8 10.1 10.2 

9.5. 103 9.6 10.0 10.0 

9.7 10.6 9.0 10.2 10.0 

98 10.6 10.0 10.35 10.3 


Legend: BPD was obtained either from the best of three 
photographs or from the mean of the best two of three photo- 
graphs. O-O, out-to-out measurement of BPD. O-I1, out-to- 
in measurement of BPD. Sonar M-M BPD's are almost 
identical to O-I BPD's and are not included. I-I BPD's dif- 
fer significantly from neonatal BPD's and are excluded from 
this table. When skull table category is 3 to 5 mm. wide (medi- 
um gain) the mean difference between sonar O-O BPD's and 
the true anatomic BPD's of neonates is not significantly dif- 
ferent from zero. However, the mean difference between 
sonar O-I (leading-edge) BPD's at either medium or high gain 
and BPD's of neonates is statistically significant (P < 0.001). 
Similarly, the mean difference between sonar O-O BPD's 
at high gain and BPD's of neonates is statistically significant 
(P « 0.001). O-I BPD's are smaller than actual BPD's of neo- 
nates by an average of 3.8 mm. if medium gain is used and 
by an average of 4.5 mm. if high gain is used. 


Comment 


It is well known that accuracy in ultrasonic ceph- 
alometry is related to a number of factors including: (1) 
resolution of the image, (2) correct angling of the 
transducer, (3) symmetry of the parietal echoes, and (4) 
visualization of the plane containing the largest BPD 
perpendicular to a midline echo. 

This study shows that two additional factors are of 
major significance in cephalometry, particularly with 
real-time imaging. These are: (1) the gain (amplitude 
of return signal) used in tracing the cephalic contour 
because of its direct relationship to the thickness of 
skull table echoes and thus the BPD and: (2) the 
cephalic points used to measure the BPD, i.e, OO 
(out-to-out), O-I (out to in or leading edge), M-M 
(middle to middle), or I-I (in to in), Fig. 1. 

In order to quantitate the effect of different gain 
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settings on the wicth of the fetal cephalic tracing and 


© thus the BPD, we devised the classification shown in 


Table II, which relates each gain level to a specific skull 
table width. 

We then evaluated the precision of*ultrasonic ceph- 
‘alometry with regl-time imaging by calculating the 
variance of BPD's obtained from three different pho- 
tographs of the same fetus on one occasion using dif- 
ferent gains. Of particular importapce is the precision 
of O-I BPD’s because charts relating BPD to fetal age 
are based on such measurements. The standard devia- 
tion of real-time O-I BPD’s when gain is defined is 0.40 
mm. (2 S.D. = + 0.8 mm.), which is slightly smaller 
than that of B-scan O-I BPD’s (2 S.D. = + 1.0 mm)? 


However, when variance is calculated with no regard to 


gain the standard deviation becomes wide (2 S.D. = 
+1.4 mm.) and similar to the, range reported by 
Cooperberg and colleagues.’ 

In comparing real-time and gray- -scale BPD’s we 
found no statistically significant difference when simi- 
lar cephalic points and gain settings were used. 

Of special interest is the comparison between me- 
dium-gain real-time O-I BPD's and O-I B-scan BPD's, 
because most charts relating BPD's to fetal age are de- 
rived from O-I B-scan data. The mean difference be- 
tween BPD's obtained in this way is not significantly 
different from zero (Table V). Therefore, O-I 
medium-gain real-time BPD's can be used to assess ges- 
tational age and to follow fetal growth in accordance 
with BPD data derived by B scanning. 

Finally, we compared sonar BPD's measured from 
different cephalic points and by different gains to the 
true anatomic BPD's of neonates delivered by cesarean 
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section. The results indicate that only sonar O-O BPD's 
obtained by medium gain correlate with the true BPD's 
of neonates. At term, sonar O-I BPD's obtained by 
medium gain underestimate true BPD's by an average 
of 3.8 mm. These findings are of great importance to 
the obstetrician who is evaluating the feasibility of vag- 
inal delivery (1) in patients with relative cephalopelvic 
disproportion or (2) in the case of a breech presenta- 
tion. Under these circumstances, the true anatomic 
BPD rather than the sonar leading-edge BPD should 
be known. Obstetricians should be cognizant of this 
difference. In addition, BPD's reported by ultrasound 
departments should be differentially labelled as O-I 
and O-O BPD's. 

Willocks and associates’ used electronic cursors with 
an ultrasonic speed of 1,600 M. per second, instead of 
the conventional 1,540 M. per second, in order to au- 
tomatically convert O-I to O-O BPD's. In this way, the 
increment in O-I BPD's becomes proportional to actual 
BPD size. For example, a sonar O-I BPD of 6 cm. at 
1,540 M. per second is adjusted to an O-O BPD of 6.23 


cm. (6 x nem aren difference of 2.3 mm. Conversely, a 
BPD of 9.0 cm. at 1,540 M. per second is increased to an 


O-O BPD of 9.35 cm. (9 x hem rae difference of 3.5 


3 


mm. Although use of the method of Willocks and co- 
workers is reasonable, a simpler alternative is to mea- 


sure O-O BPD’s directly from Polaroid photographs 


obtained only by medium gain settings. 


We thank David Hampton for statistical analysis of 
the data in this report. 
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Treatment of cervical intraepithelial neoplasia with the 


carbon dioxide laser beam 


A preliminary report 


ROBERT CARTER, M.D., F.A.C.O.GC. 


KERMIT E. KRANTZ, M.D., Lirr.D., F.A.C.O.G.. 


GLENN S. HARA, M.D. 
FRITZ LIN, M.D. 


BYRON J. MASTERSON, M.D., F.A.C.O.G. 


SANDRA J. SMITH, R.N., B.S. 


Kansas City, Kansas: 


Forty-five patients with histologically proved cervical dysplasia or carcinoma in situ were 
treated by the carbon dioxide-laser method. The carbon dioxide laser induces cell 
vaporization oy causing intracellular steam combustion stimulated by the emission of a 
mixture or carbon dioxide, nitrogen, and helium. This method of treatment is easily 
performed in the outpatient clinic without anesthesia, is inexpensive, and is effective in the 
treatment of cervical intraepithelial neoplasia. The treatment allows preservation of the 
transformation zone, thus permitting future colposcopic visualization. (AM. J. OBSTET. 


GYNECOL. 131: 831, 1978.) 


THE PRESENT MORTALITY RATE for carcinoma of 
the cervix (once the second most common cause of 
death from cancer among American women) has de- 
creased by 50 per cent during the past three decades.® * 
The number of women recognized as having both the 
precursors and the advanced forms of the disease has 
increased considerably.5 This information suggests 
there is a higher reported incidence of the disease but 
that the diagnosis is being made early and effective 
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methods of treatment are being applied before the 
life-threatening form of the disease is established. 
During the past fifteen years, the use of laser radia- 
tion has been gradually developed into a satisfactory 
clinical modality for the performance of diverse surgi- 
cal procedures. Accounts of its use have been described 
in the fields of otolaryngology,' ? plastic sufgery,® 4 
general surgery,? and experimental neurosurgery. The 
continuous-beai carbon dioxide laser is presently 
being applied in the field of gynecology for the treat- 
ment of precancerous lesions of the female genital 
tract. This paper relates our experience with this 
method. | te 


Material and methods 


During the. twelve-month period from October, 
1974, through October, 1975, 234 patients were Te- 
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Table I. Preliminay histologic diagnoses of 45 patients presenting to the outpatient clinic with abnormal 
cytologic examinations, their present «ytologic findings, the number of carbon dioxide-laser treatments 
necessary to restore normal cytologic findings, and the number of carbon dioxide-laser treatment failures . 




















: Patients Patients with normal | Patients re- 
treated with | cytologic findifgs 24 | quiring repeat 
Histologic | carbon dioxide | months efter laser | laser treatment 






agnosis |. las (No.) ® therapy (No.) (No.) 





Mild dys- | 12 10 2 
plasia á : 

Moderate E lo i 
dysplasia 

Severe 10 9 ES 
dysplasia : 

Całcinoma 6 5 8 
in situ ' 
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ferred for colposcopy because of positive cytologic or 
histopathologic findings. The histologic diagnoses of 
151 of these patients’ lesions indicated cervical dyspla- 
sia: 5] lesions were described as mild, 43 as moderate, 
and 32 as severe. Twenty-five patients were considered 
to have focal carcinoma in situ. 


Two-year follow-up data are available on 45 of these: 
patients (30 per cent) who were selected as candidates. 


for laser therapy because of: (1) clear colposcopic visi- 
bility of the lesion on the exocervix without extension 
into the cervical os and/or (9) focal cervical carcinoma 
in situ. with well- defined boundaries, easily and fully 
visualized with the colposcope. The mean age of this 
patient group was 25 years, and the mean gravidity was 
0.77. Each patient received treatment with the carbon 
dioxide laser beam to a depth that would induce lym- 
phatic weeping (approximately 5 mm.). No anesthesia 
was required, minimal blood loss was sustained (less 
than 5 ml.), and the subjective patient appraisal indi- 
cated little or no physical discomfort during or follow- 
ing the procedure. 

Following. treatment, each patient was advised 
against sexual intercourse or any possible vaginal con- 
taminants for a 4-week period. Paüents returned to the 
clinic for a colposcopic evaluation of healing four 
weeks following treatment. Colposcopic and cytologic 
follow-up was performed at three-month intervals for 
one year following laser treatment and at six-month 
intervals during the second year after laser treatment 
(Table I). 


-Results 

The lesions were completely eradicated in 38 pa- 
tients by a single laser treatment. Seven patients re- 
quired repeat laser treatments because of persistence 
of the lesions, discovered by cytology following the ini- 
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Carbon dio- 
ü Present cytologic xide—laser 
Reason for repeat findings of repeat failures 


laser treatment laser group (No.) . 








Mild dysplasia (2 Normal (2 patients) 0 
patients) 

Mild dysplasia ü Mild to moderate l 
patient) dysplasia (1 

patient) . 

Moderate dysplasia Moderate dysplasia 1 
(1 patient) (1 patient) 

Severe dysplasia (2 pa- Normal (2 patients), l 
tients), moderate _ moderate dyspla- 


dysplasia (1. patient) sia (1 patient) 


tial treatment. Subsequent normal smears were found 
later in the majority of these seven patients (Table I). 

Some patients reported a smajl amount of serosan- 
guineous discharge following treatment, ending within 
10 days after the laser therapy. Colposcopic examina- 
üon four weeks following laser treatment demon- 
strated complete healing without cervical stenosis or 
scarring. Cervical cytologic examination at that timé 
presented ambiguous results, i.e., “inflammation,” “cel- 
lular atypia,” "dyskaryosis." Infection was nota compli- 
cation and antibiotics were not used prophylactically. 
No menstrual irregularities or dyspareunia was re- 
ported by this group following treatment. The majority 
of patients (93.4 per cent) presented only normal 
squamous and columnar cells on cytologic examination 
and the colposcopic examinations were entirely within 
normal limits two years following treatment (see Table 
I). One patient in this group, with an original diagnosis 
of focal carcinoma in situ of the cervix, became preg- 
nant approximately two months following treatment 
and was subsequently delivered vaginally of a normal 
male infant The patient was colposcopically and 
cytologically evaluated throughout pregnancy with no 
recurrence of the lesion. Figs. 1 through 6 illustrate 
physical findings and treatment results. 


Comment 


Current treatment of tesis] dysplasia and car- 
cinoma in situ includes cryosurgery, electr ocoagulation 
diathermy, cervical conization, hysterectomy, and the 
use of the carbon dioxide laser. 

Hysterectomy obviously cures the precursors of car- 
cinoma. However, it is unsatisfactory for young women 
who have further interest in « childbearing, involves the 
risk of anesthesia and operation, may have emotional 
sequelae, and is costly. 
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Fig. 1. Patient A, a 28-year-old woman, gravida 1, para 1, presented in the clinic with a histologic 
diagnosis of severe dysplasia of the cervix. This photograph was taken immediately following the 
acetic acid test. Note the diffuse areas of white epithelium with coarse punctation on the anterior and 


posterior cervical lips. 





Fig. 2. Patient A, immediately following treatment with the carbon dioxide laser to the cervix for 
severe dysplasia. Note the extensive destruction of the abnormal transformation zone with no em- 
barrassment of the epithelium around the external os. 


Cold-knife conization has been employed for treat- 
ment of dysplastic cervical lesions; however, it requires 
hospitalization, is associated with considerable postop- 
erative morbidity, and is a threat to future childbear- 
ing.” MacVicar and Willocks'? collected data on 632 
women who had cervical conizations. Two hundred 
fourteen patients in this group desired future parity. 
Although 74 per cent of these women were able to 
achieve pregnancy, more than one third suffered mis- 
carriages or premature labor. 

The literature indicates that cryosurgery has not 
realized the potential originally projected for it as a 
treatment of dysplastic lesions of the cervix. The study 


by Creasman and co-workers"! at Duke University indi- 
cates an 18 per cent persistence rate following treat- 
ment by this method. Obstruction of the operative field 
by the cryoprobe risks damaging healthy tissue adja- 


cent to the dysplastic areas. Patients’ complaints of 


heavy, persistent discharge following treatment, due to 
the necrotic sloughing of tissue, further add to the dis- 
advantages of cryosurgery as the primary method of 
eradicating cervical dysplasia. ^ 
Data presented by Townsend and Ostergard,"? how- 
ever, indicate a more appreciable rate of effectiveness 
for cryosurgery as a treatment means for eradicating 
cervical intraepithelial neoplasia. Although the patient 
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Fig. 4. Patient A, three months after laser treatment and immediately after the acetic acid test. Note 
areas of squamous metaplasia. Endocervical and exocervical cytologic findings at this time demon- 


strated "inflammation, no evidence of malignancy." 


follow-up time was short, they reported a 90 per cent 
cure rate in 95 women with histologically proved cervi- 
cal dysplasia and carcinoma in situ treated with 
cryotherapy. 

Anotlfer technique, although cumbersome for the 
surgeon, is electrocoagulation diathermy or hot cau- 
tery. Chanen and Hollyock? reported a primary cure 
rate of 90 per cent in the treatment of severe dysplasia 
and carcinoma in situ of the cervix with this form of 
heat treatment. They also reported pain, hemorrhage, 
imfection, and cervical stenosis as complications that 
may follow the procedure. 

The removal of cervical dysplastic tissue and focal 
cervical carcinoma in situ with the carbon dioxide laser 
has been successful, based upon the follow-up cytologic 
feports in our study of this technique. 


Laser is the acronym for "light amplification by 
stimulated emission of radiation." One such device, the 
carbon dioxide laser, produces electromagnetic radia- 
tion of high intensity by controlled discharge of a car- 
bon dioxide, nitrogen, and helium mixture. This en- 
ergy, in the form of infra-red light, is emitted at a wave 
length of 10.6 u with an average power of 10 to 100 
watts. At this specific wave length, vaporization is 
achieved in all biological tissues with little difficulty. 
This form of tissue destruction is provided by laser 
energy in the shape of a tight bundle of light with little 
divergence. 

Theoretically proposed in 1958, the laser emits en- 
ergy in the form of a light bundle, enabling precise 
focusing on a minute tissue area.'* Biological cells 
rapidly absorb the laser energy because of their high 
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Fig. 5. Patient A, one year following treatment with the carbon dioxide laser. Cytologic evaluation at 
this time revealed no evidence of malignancy. 


», 





Fig. 6. Patient B, a 20-year-old woman, gravida 0, para 0, had a histologic diagnosis of focal car- 
cinoma in situ. This photograph was taken four weeks after treatment with the carbon dioxide laser. 
Note the filmy white skin, easily denuded from the surface of the cervix. This is a typical healing 


process subsequent to therapy with the carbon dioxide laser. Cytologic findings at this time demon- 
strated no evidence of malignancy. 


water content. Hall and associates” confirmed that tis- ity of laser radiation, as with gamma or Roentgen ir- 


sue destruction occurs by the formation of intracellular 
steam. As a result, large pieces of cellular debris are 
reduced to their base elements by rapid vaporization, 
with intracellular temperatures approaching 100? C. 
The intensity of the heat coagulates small blood vessels 


radiation. Goldman" has observed animals and human 
subjects after laser treatment for a period of more than 
five years and has found no evidence linking laser ex- 
posure to the development of malignancy. 

The carbon dioxide laser* for the treatment of cervi- 


4 
and results in minimal blood loss, thus precluding the cal lesions has been adapted for use by the American - 
need for clamping and suturing. The dimensions of Optical Corporation. A more detailed technical de- £ 

> the tissue destroyed are precisely controlled; therefore, scription of the instrument is provided by Bellina. Y- 

a healthy border of undamaged tissue remains. Edema The carbon dioxide laser instrument is attached to a 
after laser treatment is rare, and the tissue granulates Zeiss colposcope,t allowing excellent visualization by . 


rapidly following treatment. There is little discomfort 
to the patient and anesthesia is not required. Further- 
more, there is no evidence of a carcinogenic potential- 


*Model No. 200, Patent No. 3,910,276, marketed by Cav- 
itron, Sudbury, Massachusetts. 


* Manufactured by Carl Zeiss, Inc., New York, New York? 
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providing magnificafion (up to 40 times) of the vagina 
and cervix. A suctidén device removes the fumes created 


* _*by‘tissue vaporization. Plastic tubing Connects the suc- 


TN 


tion apparatus to a specially designed, disposable, plas- 
tic speculum. The use of plastic equiprgent reduces the 
hazard posed by deflection of the gaser beam. 

"Three per cent atetic’acid in a normal saline solution 
is applied to the cervix prior to treatment to permit 
precise identification of the diseased area. This mildly 
acidic solution combined with a nfucolytic agent re- 
moves the cervical mucus and engorges the epithelial 


cells, thus increasing the density of their nuclei. 


Cervical dysplastic epithelium was completely eradi- 
cated after treatment with the carbon dioxide laser in 
38 patients in our study group. A number of patients 
(15.5 per cent) required repeat laser treatments before 
normal Papanicolaou smears were obtained. We do not 
know if the abnormal cytologic examinations in these 
patients were due to laser treatment failure or to recur- 
rence of the lesion. However, we initially lacked ag- 
gressiveness in the use of the laser instrument. We 
treated only the obvious areas of dysplasia demon- 
strated with the colposcope without including an addi- 
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tional margin of tissue to allow for possible extension of 
the lesions that were not yet grossly identifiable. Lack 
of familiarity led us to use the time-controlled laser 
beam; thus, exposure time and the consequent depth 
of destruction were truly functions of the machine and 
not of the surgeon. At the present time, we are remov- 
ing the entire transformation zone and not merely the 
discretely visible lesions with a continuous-beam ex po- 
sure. The incidence of residual disease and/or recur- 
rence has been reduced significantly, and repeated 
treatments have been rarely necessary. 

We regard the carbon dioxide laser as an effective 
clinical tool in the treatment of cervical dysplasia and 
focal carcinoma in situ. This method offers advantages 
to the patient and the surgeon and has replaced 
cryosurgery and cauterization, in our outpatient clinic, 
as the treatment of choice for eradicating cervical in- 
traepithelial neoplasia. 

We wish to express our gratitude for the helpful 
editorial advice of Rudi Ansbacher, M.D., and Harold 
Kaminetzky, M.D., in the preparation of this manu- 
script. 
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Ovarian hemorrhage due to anticoagulants 





Six cases of ovarian hemorrhage secondary to anticoagulant therapy are described.* 
Cardiac valvular prostheses required the use of oral anticoagulants in four patients in this 
series; tne other two suffered a pulmonary infarction secondary to thromboembolism and 
required sustained anticoagulant therapy. Pertinent data from 28 other case reports are 


j reviewed. Awareness of this syndrome during child-bearing years, early recognition, and 


d aggressive management should prevent a fatal outcome. (AM. J. OBSTET. GYNECOL. 


131: 837, 1978.) 


THE DISCOVERY of a reliable oral anticoagulant! has 
changed the management of not only thromboembolic 
disease but many other conditions. The prime objective 
of anticoagulant therapy, oral or parenteral, is to im- 
pede or prevent thrombosis and thus maintain the in- 
tegrity of the vascular system. 

Bleeding, one of the most common complications of 
anticoagulant therapy, may result in hemoperitoneum 
secondary to reptured broad ligament varices, hemato- 
salpinx, or gastrointestinal and ovarian hemorrhage. 
Many other scurces of bleeding have also been ob- 
served such as hematuria, intracranial hemorrhage, 
adrenal hemorrhage, epistaxis, and hemoptysis. 

Although only 28 cases have been reported over the 
pas: 20 years, it is believed that many more remain 
unreported. The present report adds six more cases 
and constitutes the largest series reported to date. 


de 


Material and methods 
The available literature, in the past 20 years, on ovar- 
4 ian hemorrhage related to anticoagulant therapy lists 
21 reports containing 28 cases. The pertinent features 
from these case reports have been abstracted and listed 
in Table I. Our six cases were collected over the 2 year 
period and are included at the end of Table I. 
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Comment 


Ovarian capsule tissue integrity is interrupted in c 
cyclic fashion in ovulating females with a small amount 
of hemorrhage that takes place normally in the process 
of ovulation and corpus luteum formation. Rarely this 
process becomes pathtlogic, leading to symptoms and 
signs necessitating medical intervention. À woman re- 
ceiving short- or long-term anticoagulation is at par- 
ticular risk of developing a hemorrhagic process at the 
time of ovulation and may develop an intra-abdominal 
hemorrhage, since a bleeding vessel will not clot. 

The widespread use of long-term anücoagulant 
therapy, particularly in the management of nonhos- 
pitalized patients, exposes an increasing number of 
women to the risk of hemorrhage. The risk of hemor- 
rhage cannot be totally eliminated, since bleeding is 
often an extension of the therapeutic effect of an- 
ticoagulation. 

Hemorrhagic complications range from 2 to 10 per 
cent® *: 15 but rarely occur when the prothrombin time 
is greater than 20 per cent by the Quick method" and 
ovarian hemorrhage is uncommon.” 5: 9; !!: 12, 13; 18 The 
woman is more vulnerable to hemorrhage if she has a 
functioning ovary and the time of the potential catas- 
trophe is during the period of ovulation. 

Table II shows the relative indication for afiticoagu- 
lation in the reviewed cases. The longest successful an- 
ticoagulation is in the group of patients with prosthetic 
valves. Early catastrophe is more likely to occur when 
the patient is on heparin therapy and may occur as 
soon as the patient is anticoagulated, or as late as 4 days 
(Table I) after heparin is started. The longest time tntil 
a significant hemorrhagic episode occurred was in a 
patient with bilateral ovarian hemorrhage who was on 
oral anticoagulant therapy for 10 years (Table I). | 
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Table I. Patient profiles of all cases reviewed including our own* 
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4. 


Wesley,® 1957 


* 
T. 


. Gurewich,* 1960 
Klingensmith,? 
1962 


Case records? of 
Mass. Gen. 
Hosp., 1962 

Mieszczerski,’ 
1965 


. Dakus,? 1968 


Dakus,? 1968 


Pigeaud,* 1966 


Walton,’ 1969 
Kovalcik,® 1970 


Rosel,? 1970 


Sopher,’ 1971 


Manny,’ 1972 
Manny,’ 1972 
Manny,? 1972 


Matseoane,? 1974 





44 


| 49 


35 


37 


27 


31 


37 


26 


36 


23 


14 


35 


38 


Abdominal pain, 
2 days prior fo 
admission 


Abdominal pain, 
2 days prior to 
admission 

Vague abdominal 
pain (18 hrs.), 
shocky state 

RLQ abdominal 
pain 1 day 


Abdominal pain, 
weakness for 3 
days 


Abdominal pain, ` 


vaginal bleed- 
ing 

Abdominal pain 3 
days prior to 
admission 


Chest pain, col- 
lapse 


Abdominal pain 1 
day duration 

2 days abdominal 
pain, prior to 
admission 
shoulder pain 

Diffuse abdomi- 
nal pain, col- 
lapse 

Lower back pain, 
hematuria, 5 
days prior to 
admission 
clamminess, 
delirium 

Postop. operative 
shock 


Abdominal pain 3 
days left 
shoulder pain, 
shock 


Biweekly hemodi- : 
alysis for renal. 


failure (3 yr.) 
Abdominal pain 


Arterial leg 
embolus 


MS and insuf- 
ficiency 


Phlebitis 


Pulmonary 
emboli 


Deep vein 
thrombophle- 
bitis post 
delivery 

MV prosthesis 
for RHD 


Pulmonary 
emboli 


Deep vein 
thrombo- 
phlebitis 

MV prosthesis 
for MS 

AV prosthesis 
for RHD 


Deep vein 
thrombophle- 
bitis of leg 

MI, MS, MV 
(Starr-Ed- 
wards) pros- 
thesis for 
RHD 


Cardiac surgery 
for ASD 
(osteum 
primum) 

MV prosthesis 
for MS, MI 
due to RHD 


MS, MI, MV 
prosthesis 


Recurrent pul- | 
monary 
emboli 


5 wk. 


2 yr. 


6 days 


6 mo. 
l yr. 
3 wk. 


4 days 


I yr. 


4 wk. 


] mo. 


36 hr. 
6 mo. 


While on he- 
modialysis 
fully anti- 
coagulated 

2 yr. 


LO 


10 wk. 


12 yr., hys- 
terec- 
tomy 

Hysterec- 
tomy few 
years ago 

3 wk. 


9 days 


4 days 


5 wk, 


16 days 


2 days 
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Phys. exam. preop Dx. 


Tender pelvic mass 
10 by 12 cm., 
shock,’ ectopic 

reg. 

Abdominal tender- 
ness, hemoperi- 
toneum 

Rigid silent abdo- 
men, hemoperi- 
toneum 

Tender pelvic or- 

. gans, hemoperi- 
toneum CL 

Right adnexal ten- 
cerness 


Painful RLO mass, 
shock, hemoperi- 
toneum 

Adnexal fullness, 

. bulging CDS, pos- 
itive CP, ectopic 
or hemorrhagic 
CL 


Acnexal tenderness 


Abdominal tender- 
ness, hemoperi- 
roneum 


Positive CP, hemo- 
peritoneum 


Not stated 


Peritoneal tap, posi- 
tive hemoperi- 
toneum 


Shock 


Rt. pelvic mass 6 by 
8 cm. 


Tender It. adnexal 
mass 6 by 5 cm., 
A e 


- "Abbreviations used: AC, anticoagulant; AV, aortic valve; BSO, bilateral salpingo-oophorectomy; C, coumadin, CDS, cul de 


sac; CL, corpus luteum; CP, colpopuncture; H, heparin; Hg, hemoglobin; LMP, last menstrual period; Lt., left: MI, mitral in- 


sufficiency, Ms, mitral stenosis; MV; mitral valve; PT, prothrombin time; RHD, rheumatic heart disease; RLQ, right lower 
quadrant; RSO, right salpingo-oophorectomy; Rt., right; SO, salpingo-oophorectomy; TAH, total abdominal tiystetectomyd Y; 


tricuspid valve 


Number.8 


32 sec. 


26 sec. 
130 sec. 


18% 


21.3 sec. 


45 sec. 


60 sec. 


27 sec. 


19% 


40% 


Clot. t. 40 


min. 


-en 


Volume 134 


12.2 


9.3 


5.8 


Het. 27% 


5.9 


7.5 


10.7 


9.8 


1.0 


- Full abdomen 


Lots of blood, 


0.8 


2.0 


2.0 


1.0 


2.0 


1.5 


2.7 


2.0 


3.0 


0.7 


0.3 


e rt. t. hemor- 
rhagic CL cyst 


Bleeding rt. ovary 
from hemorrhagic 
CL o 

Shock, hemorrhagic 
ovarian follicle 


Hemorrhagic CL, it. 
ovary 5 cm. intact, 
ectopic left tube 

Rt. ovarian hemor- 
rhage into CL cyst 


Rt. hemorrhagic CL 8 
by 8 cm. 
Lt. hemorrhagic ovar- 


ian mass, 5 by 3 
cm. CL 


Lutein cyst rupture 


Bleeding Rt. CL 


Bleeding lt. ovary, 
Cyst 


Right CL cyst with 
rupture 


Postmortem exam. 
revealed rt. ovarian 
hemorrhage from 
CL : 


Lt. hemorrhagic fol- 
licular ovarian cyst 


Shock, rt. ovarian 
hemorrhage 


Rt. ovarian hemor-. 
rhagic cyst 


Lt. hemorrhagic cyst 





Rt. oophgrectomy 


Rt. SO 
e 


ng 
Hemorrhagic mass removed 


Lt. salpingo-oophorectomy 
ligation of superficial 
femoral vein 

Rt. oophorectomy 


Total abdom. hysterectomy 
and remaining Rt. SO 


Oophorectomy 


Autopsy 


Oversewn 


Oversewn 


Cystectomy 


Autopsy 


Oversewn 
Right oophorectomy 
Rt. oophorectomy 


Hysterectomy, It. 
adnexectomy 


Improved 
Recovered 


Recovered 


Post-op. retrofascial 
hematoma 


Abdominal wall he- 
matoma postop. 


Improved 


Died from hemor- 
rhage 


Anticoagulant re- 


started 
Improved 


Recovered 
Died at home in sleep 


from hemorrhage 


Improved 


Recovered; died 18 
mo. later of coro- 
nary embolism 


Pelvic abscess 


Improved E 


€ Matseoane,? 1974 ` 


N 
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Matseoane,® 1974 
Gészy,* 1975 
Krause,? 1976 
Butters,? 1976 
Glass, 1976 


Feichter,^ 1976 


Perlman,” 1977 


Lee, 1977 
Lee, 1977 


Lee,!6 1977 


Wong,’ 1977 


Semchyshyn and 
Zuspan, 1975 


Semchyshyn and 
Zuspan, 1975 


Semchyshyn and 
Zuspan, 1976 


e " 


Semchyshyn and 
Zuspan, 1976 


. 27 ` 


3] 
48 
39 


21 


37 


29 


40 
27 


21 


43 


_ Abdominal pain, 


TC: pain 


Shoulde» pain, 
abdominal 
pain, hypoten- 
‘sion, collapse 

Abdominal pain, 
hematuria 


Abdominal pain, 
fainting 


Abdominal pain 


RLQ abdominal 
pain 


Abdominal pain, 
nausea, vomit- 


ing 


Rt.-sided abdom- . 


inal pain dur- 
ing dialysis 
Dyspareunia 


Shoulder and ab- 
. dominal pain, 
nausea, vomit- 
ing 

Sudden onset 
lower abdomi- 
nal pain for 5 

. days 


Abdominal pain 5 
days, rt. lateral 

. chest pain, lt. 

` groin pain 

Crampy lower ab- 
dominal pain 
for 4 days 


Sharp lower ab- 
dominal pain 
for 24 hr. 


Sudden onset of 
lower abdomi- 
nal pain for 2 
days 


Pulmonary 
emboli 


Post cesearean 
section pul- 
monary emboli 

Thrombosis of 
lower ex- 
tremity 


Deep vein 
thrombo- 
phlebitis 

Thromboem- 
bolism 


Hemodialysis 
for renal 
failure ` 

Chronic hemo- 
dialysis for 
renal failure 


Mitral valve 
(Beall) aortic 
valve (Bjork, 
Shiley) for 
rheumatic 
heart dis. 

Chronic glomer- 
ulonephr, 
renal dialysis 

Pulmonary em- 
boli postop. 


Mitral prosthesis 
, for MS, MI 
for RHD 


Pulmonary em- 
bolism 


Cardiac sur- 
gery, MV, TV 
prostheses for 
RHD 

Mitral and tri- 
cuspid valve 
prostheses 


Pulmonary em- 
bolism after 
fractured 
ankle 


AV, MV pros- 
'theses for 
RHD, 


6 mo. 


19 days 


3 days 


| 2 yr. 


6 mo.. 


2 yr. 


3 yr. 


2 yr. 
11 mo. 


4 mo. 


10 mo. 


6 yr. 


2 yr. 


4 mo. 


2 yr. 


oz 


C 


14 days 


18 days 


25 days 


19 


24% wk. 


18 davs 


13 days ` 


9 days 
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Phys. exam. preop. Dx. 


Rt. adnexal mass, 
pelvic ovarian 
mass : 

6 cm. tender pelvic - 
mass in GDS 


CP positive 


Loin pain, hematu- 
ria, normal IVP 


Acute abdomen, 
tender rt. tumor, 
hemoperitoneum 

Cx. very tender to 
movement, shock, | 
gen. abdom. tend. — 

Tender rt. adnexal 

_ mass, fist size, 
hemoperitoneum 
hemorrhagic CL 

Distended abdo- 
men, hémoperi- 
toneum 


"Rt. tender semimo- 


bile 7 cm. mass 


5 cm. tender lt. 
adnexal mass, 
ovarian tumor 

Tender abdomen, 

acute abdomen 


Pale, tachycardia, 
tender distended 
abd. fullness in 
CDS, hemoperi- 
toneum 

Tender lt. adnexal 
mass 6 cm., PID 


Large pelvic mass, 
exquisitely ten- 
der, ovarian hem- 
orrhage 

IUCD in place, rt: 
adnexal inass, 8 
cm., exquisitely 
tender, ovarian 
hemorrhage 

Large tender pelvic 
mass filling out , 
the pelvis, ovarian 
hemorrhage l 
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Outcome 


Rt. TEET CL —— Ovariane cystectomy Recurrent problem 
6 by 7 cm. i -- in 1 mo., It. side, 
"C ds 
0.5 Rt. hemorrhagic mass Cystectomy improved 
8 by 7 cm. (CL) 
32% 1.5 Lt. ovarian hemor- Adnexectomy Recovered 
rhagic cyst = 
20% 12 1.5 Lt. hemorrhagic Postmortem exam. Died from hemor- 
ovarian cyst rhage 
0 Lots Rt. ruptured hemor- Rt. salpingo-oophorectomy Bleeding recurred on 
, rhagic follicular l lt. side in 2 yr. 
cyst l while on 
l coumadin 
0.8 Right CL with Right salpingo- Died during dialysis 
hemorrhage oophorectomy on day 2 postop. of 
i cardioresp. arrest 
1.5 Hemorrhagic rt. CL, TAH, BSO i Improved dialysis 
oid small hemor- i continued 


rhages in lt. ovary, 
It. broad light 
hematoma 


22 sec, Het. 18% 1-2 Hemorrhagic rt. CL Rt. adnexectomy 6 wk. later (3% wk. 
after LMP) problem 
reoccurred on lt. 
side leading to lt. 

SO hysterectomy 
Clot. t. 13 0.5 Bilateral ovarian he- TAH, BSO Postop. acute hepatic 
min. "matoma 7 cm. lt. necrosis leading to 
CL, rt. hemorrhagic death 
overian cyst me 
Left ovarian hema- Recovery; AC re- 
toma . sumed 
2.0 Lt. CL with hemor- Lt. ovary, cystostomy Recovery; AC re- 
rhage sumed 3 days 
16 sec. Het. 23% 2 Lt. hemorrhagic CL Oophorectomy Recovery complicated 
with pulm. embo. 
recurrent hem. CL 
in 26 days on Rt. 
23 sec. 10.2 Hemorrhagic Rt. CL TAH, BSO Recovered, transfu- 
l sion 4 units 
26 sec. 72 1.5 . Ruptured mass, rt. TAH, BSO m Recovered, died 5 
CL with hemor- l mo. later from 
rhage coronary. thrombo- 
embolism ? 
19 sec. 12 Minimal Rt. ovarian hemor- RSO, Lt. tubal ligation . Recovered, home on 
rhagic mass, CL gs no medication . 
j with min. leaking 
17 sec. 7.8 Mod. amt. Right ovarian bleed- TAH, BSO Recovered : 
LEE ing mass CL i 
t^ 


€, 
| 


Table I—Contd " 





Semcilyshyn and Aortic and 


 Zuspan, 1976 
| 


Pelvic discomfor, 
for 1 mo. 


Semchyshyn and 22 Lower abdominal 


Zuspan, 1976 pain fqr 2 days, boli after 
fainting for*1 pelvic frac- 
day ture 


Table II. Profile of 35 patients on anticoagulation therapy 


Indication 
for anticoagulation 

Thromboembolism 18 . 52 
Cardiac prostheses | 12 34 3 32.3 
Cardiac heart surgery for atrial i 2 0 

septal defect 
Rheumatic heart disease, mitral l 2:7 0 44 

stenosis; mitral insufficiency 
Hemodialysis for renal failure 3 8.6 l 33 


Forty hemorrhagic ovarian lesions (including four 


recurrences on the opposite side) occurred in 28 pa- 
tents: 21 on the right, 17 on the left, and two not 
specified (Table I). In our present series four patients 
had lesions on the right side, one had bilateral lesions, 
and one had left-sided lesions. Various explanations 
are proposed for preponderance of right-sided lesions, 
including relationship to appendix, but none is satis- 
factory. 
Review of the literature disclosed three fatal puso 
rhages in a total of 28 women—a mortality rate of 10.7 
per cent; all were considered to be due to poor an- 
ticoagulant control and lack of early recognition of the 
subtle presentation of intraperitoneal hemorrhage. 


There were two other deaths in the reviewed cases, but. 


these are not considered to be directly related to an- 


ticoagulation. Seven out of 25 survivors presented with . 


preeperátive shock. The literature demonstrates the 
rarity of making a diagnosis preoperatively, for none of 
the cases in the previous series had a correct diagnosis. 
In the present series, however (Table HH), only the first 
case presented difficulty in diagnosis and the initial 


treatment was for PID. All of our subsequent cases 


Age 
(yr.) Presentation Reason for AC 


mitral valvé 
prosthesis ` 


Pulmonary em- 
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Length | 
of AC 


Phys. exam. preop Dx. 










10 yr 6 yr. age’ Bilateral tender 
TAH masses, hemor- 
rhagic ovarian 
SC cysts, bilaterally 
6 mo. C Exquisite tender- 
n ness on cervical 
motion, bilateral 
tender masses, 
shock, ovarian 
hemorrhage 
Mean 
length of 
AC Rx. Outcome 


Two patients died of hemorrhage; another had 
hemorrhage recurrence on opposite side : 


3 yr. , One patient died of hemorrhage; another had 
recurrent hemorrhage on opposite side 
36 hr Recovered 
2 yr. | : Recovered 
1.5 yr. One improved on continued hemodialysis and | 


two died (one of cardiac respiratory arrest 
2 days postoperatively; the other developed 
. acute hepatic necrosis postoperatively) 


hj 


were diagnosed preoperatively, which led to prompt 
optimal definitive therapy. 

Although the vast majority of hemorrhages second- 
ary to anticoagulant therapv are minor and uncom- 
mon, these complications may be reduced if the follow- 
ing are kept in mind: (1) the physical status, intelli- 
gence, and cooperation of the patient; (2) laboratory 
reliability; (3) predictable properties and characteristics 
of the anticoagulant agent; (4) elimination of other 
drugs which may affect the clotting mechanism, such as 
aspirin; (5) adequate nutritional status with good kid- 
ney and liver function; and (6) adequate experience of 
the physician guiding the anticoagulant therapy. 

Once the diagnosis has been made, correction of 
coagulopathy prior to operation is mandatory, along 


` with administration of fresh frozen plasma, vitamin K, 


or protamine sulfate, and administration of sufficient 
blood to correct the volume deficit. 

The most common indications for chronic antico- 
agulant therapy are cardiac prosthesis, chronic throm- 
bophlebitis, status after pulmonary embolus, and.renal 
hemodialysis. All patients are at risk of ovarian hemor- - 
rhage if they ovulate, but the uremic patient receiving 






No- 





Volume 13} 
Number 8 


pu oup x z 


>. d i í 
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16 sec 11.2 None Ovarian hemorrhagic Recovered, con- 
CL bilaterally tinued AC 
* - 
e a s. 
32 sec. 2.0 Massive lt. ovarian Lt. oophorectomy Recovered 


hemorrhage, CL 


Table III. Summary of clinical features in the present series of patients on anticoagulation therapy 
ana with ovarian hemorrhage (Ohio State University series) 


Age (yr.) 


z 


Indication MV, TV MV, TV pros- Pulm. Emb. 
prostheses theses post fracture 
of ankle 
Preoperative P.L D. Ovarian hem- Rt. ovarian 
diagnosis orrhage hemorrhage 
Lesion Hemorrhagic Ruptured rt. — Rt. hemor- 
It CL C.L. rhagic C.L. 
Length ofantico- 6 hr. 2 yr. 4 mo. 
agulant therapy 
prior to hem- 
orrhage 
Amount of blood Minimal 1,500 c.c. Minimal 
in peritoneum 
Outcome improved Improved Improved after 
after TAH after TAH RSO and AC 
and BSO and BSO stopped 


dialysis is less likely to ovulate because of her debili- 
tated state and removal of gonadotropic hormones. 
Any ovulating woman who is on chronic anticoagu- 
lant therapy is 2t risk of recurrent hemorrhage, hence 
consideration should be given to suppressing ovulation 
during anticoagulant therapy. Ovarian suppression 
would have eliminated a majority of hemorrhages, 
since these occurred in the functioning ovaries. 
Consideration should be given to drugs such as 
sulfinpyrazone and dipyridamole, which interfere with 


platelet function, as an alternative to anticoagulant . 


therapy!" '* as well as the use of biologic tissue valve 
transplants. 

All deaths reflect both inadequate control and failure 
of the health-care team to appreciate the gravity of the 
patient's problem. One patient died at home and two in 
the hospital. The amount of free peritoneal blood was 
1.5 L. in one and 2.7 L. in the other; in a third it was 
not specified. Catastrophic bleeding occurred 3 and 4 
days and 1 month following initiation of anticoagulant 


AV, MV pros- AV, MV pros- Pulm. emb. af- 

theses theses ter fractured 
pelvis 

Corpus luteum Bilateral ovarian Ovarian hemn- 
hemorrhage hemorrage orrhage 

Corpus luteum Bilateral C.L. with — Lt. hemor- 
with hemorrhage hemorrhage rhagic C.L. 

2 yr. 10 yr. 6 mo. 

Moderate None ZL, 


Improved after 
TAH and BSO 


Improved after 
BSO 


Improved after 
LO, AC 
stopped 


therapy. In the present series patients came to opera- 
tion 4 months to 10 years after initiation of anticoagu- 
lant therapy. 


Conclusions 


A review of previously reported cases in addition to 
our own series indicates that any woman with function- 
ing ovarian tissue, receiving anticoagulation for heart 
prosthesis, thromboembolism, hemodialysis, or other 
similar conditions, must be considered at high risk for a 
potentially life-threatening ovarian hemorrhage if she 
continues to ovulate. 

Ovarian hemorrhage follows both acute or chronic 
anticoagulant therapy. This complication if unrecog- 
nized may be fatal; it was identified in three cases jn the 
literature. Careful patient selection and supervision'as 


well as laboratory reliability are necessary for an- ' 


ticoagulant control. Ovarian function suppression 
should be considered in those in whom preservation of 


* 


5 


reproduction is important. The patient must realisti- E 


ina" 


20^ 


* * A ~oe 
'844 Semchyshyn and Zuspan 


N 


cally evaluate her reproductive aspiration and potential 


. with her disease and medication status jn mind. After 


AL considerations, the extent of surgery on the re- 
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Malignant teratoma of the ovary: 


Prognostic factors and treatment 


STEPHEN L. CURRY, M.D. 
JULIAN P. SMITH, M.D. 
H. S. GALLAGHER, M.D. 


Houston, Texas 


A series of 25 patients with malignant teratoma of the ovary is presented. In 56 per cent, 
diagnosis was made before the age of 20; none had bilateral tumors, and 52 per cent were 
in Stage | at the time of the original diagnosis. Treatment with operation followed by 
irradiation or single-agent chemotherapy was ineffective; there were no survivors in eight 
patients treated with either of these regimens. However, combination chemotherapy with 
‚vincristine, actinomycin D, and cyclophosphamide used postoperatively appears to be more 
effective since 10 of 12 patients who were treated with this method are surviving. Histologic 
grade appears to have questionable prognostic significance. (AM. J. OBSTET. GYNECOL. 


131: 845, 1978.) 


THE GERM CELL TUMORS of the ovary comprise a 
complex and diverse group of neoplasms that require 
widely varying tnerapeutic regimens. Of the several 
tumor types in this category, none has been ignored, 
particularly in regard to its response to chemotherapy, 
as has the malignant teratoma. The literature contains 
only a few reports of large series of cases of this tumor, 
and ir. only one ot these cases was an attempt made to 
examine both histologic characteristics and stage of 
disease in relation to prognosis.! The purpose of this 
paper is to report our experience with a group of pa- 
tients with malignant teratomas of the ovary, to con- 
sider the effect of histologic grade and clinical stage on 
progncsis, and to present our results with postopera- 
tive chemotherapy. 


Material and methods 


Between March, 1944, and June, 1975, 148 patients: 
with malignant germ cell neoplasms of the ovary were. 


registered at The University of Texas System Cancer 
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Center, M. D. Anderson Hospital and Tumor Institute 
(Table I). Of these, 28 had pure malignant teratomas. 
Three were seen for consultation only and this report 
is based on the other 25. No patient has been lost to 
follow-up. All patients under 15 years of age were 
managed jointly by the Department of Gynecology and 
the Department of Pediatrics. 

.All histologic material from each patient was re- 
viewed by one of us (H. S. G.). Each primary tumor 
was graded histologically according to the criteria of 
Thurlbeck and Scully? (Table II) and was staged ac- 
cording to the recommendations of the Cancer Com- 
mittee of the International Federation of Gynecology 
and Obstetrics? No patient was included in whom the 
tumor showed an admixture of dysgerminoma, en- 


` dodermal sinus tumor, or choriocarcinoma or in whom 


secondary lesions were other than pure teratoma. In- 
formation as to history, presentation, treatment, and 
survival was obtained from individual patient’s records. 


Clinical data 


The ages of the patients ranged from 10 to 45 years; 
14 (56 per cent) were under 20, and four (16 per cent) 
were over 30 years of age. The mean age at the time of 
diagnosis was 19 years. Five patients were prem«nar- 
chal; none was postmenopausal. Eighteen patients 
were nulliparous, but only one had ever been mar- 
ried. 
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Table I. Germ cell tumors of ovary treated at 
. M. D. Anderson Hospital, 1944 to 1975, 


f Type of tumor 
“Endodermal sinus 


Dysgerminoma : 46 
alignant teratogpa* — e l - 28 
Combination 11 
Cystic teratoma with malignant elements 6 
Choriocarcinoma : 3 
Total . s 148 


Table II. Grading system of Thurlbeck and Scully? 
for solid teratoma 


Grade Criteria 
0 All cells well differentiated 
l Cells well differentiated except in rare 
small foci of embryonal tissue 
2 Moderate quantities of embryonal tis- 


sues present; cells are atypical and 
show mitotic activity 

3 Large quantities of embryonal tissue 
present; cells are atypical and show 
mitotic activity 


y presenting complaint; chronic pain and the presence 
S = Of an asymptomatic mass were fairly common as 
* , presenting symptoms, and abnormal bleeding and/or 
: distention were also recorded (Table III). 
. Thirteen (52 per cent) of the patients had Stage I 


disease at the time of the original diagnosis, but, of 


these, only three were referred before recurrences. In. 


two patients with Stage IÀ tumors, the mass ruptured 
! preoperatively. Four patients had benign cystic tera- 
itm tomas in the contralateral ovary, but there was no ex- 
: ample of bilateral malignant teratoma in this series. 
Distribution of cases by stage and grade is shown in 
Table IV. 


Treatment and results 


Eight patients were first seen before we began t to use 
combination chemotherapy (Table V). Four of these 
patients received external irradiation therapy to the 
pelvis and/or abdomen either alone or with a single 
chemotherapeutic agent. Two were treated with 
single-agent chemotherapy, and two had no treatment 

* other than the surgical removal of the tumors. All of 

these patients died of their disease; the longest survival 

e was 40months. Six of the eight survived less than 12 
nionths after initial treatment. 

The earliest trials of combination chemotherapy 

e were with regimens that had shown promise in other 
gynecologic neoplasms. One of these was a combina- 
. ‘Gon of methotrexate, actinomycin D, and cyclophos- 
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Table III. Presenting symptoms of patients with 


solid teratomas 


Symptom No. 96 
Acute abdominal pain 10 40 
Chronic abdominal pain 6 24 
Asymptomatic mass 6 24 
Abnormal vaginal bleeding 5 20 
Abdominal distention 4 16 


Table IV. Stage and grade of tumor at time of 
original diagnosis and at time of referral for 
recurrence 







Original grade 










(No.) 

Original Stage at 

stage (No.) referral (No.) 
IA -12 0 5 6 I 0 3 
IB 0 09 0 00 0 0 
IC l 9 0 1 0 0 0 
IIA ] 0 1 00 O0 l 
IIB 5 oe ES od 0 3 
HI 6 1 1 2 I l 16 
IV 0 0 0° 0 0 0 2 
Total 25 1 “Be 22008 ] 29 


Unk. = Unknown. 


phamide (MAC), and another was a combination of 
actinomycin D, 5-fiuorouracil, and cyclophosphamide 
(ActFuCy). Five patients received one or the other of 
these combinations. Two are surviving at 73 and 50 
months (Table VI) after the beginning of chemo- 
therapy. | 

The regimen currently in use—vincristine, ac- 
tinomycin D, and cyclophosphamide (VAC)—was first 
employed in patients with malignant teratomas in 
1970. Since then, 12 patients have received this combi- 
nation (Table VII). Four had the initial surgical proce- 
dure at M. D. Anderson Hospital; one of these had 
large, nonresectable tumor masses and died of disease 
after three months of chemotherapy. Two had had 
negative "second-look"* laparotomies after two years of 
chemotherapy and are surviving 43 and 54 months, 
respectively; the remaining patient is presently re- 
sponding to chemotherapy. The other eight patients 
were initially operated on at another hospital and were 
referred after recurrence. All had either Stage III or 
IV disease when first seen at M. D. Anderson Hospital. 
Four are alive with no evidence of disease after nega- 
tive second-look laparotomies 40, 43, 48, and 68 
months, respectively, after the beginning of chemo- 
therapy. One has persistent tumor at 38 months 
despite chemotherapy and one died 26 months after 
chemotherapy was begun. 
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Age of 
Case Ne. patient (yr.) 

l 24 lA | i 

2 16 IA 2 
3 25 IA 2 
4 16 IIB l 
5 37 IIB 2 
6 10 IIB 3 
7 lk HI 2 
8 2] III Unk 


beginning 
of therapy 


^ : 
= * 
“So 


» 
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Stage at 






Therapy 
IIB None 11 


IH Methotrexate ẹ œ 40 7 

III Irradiation, alkylating ° 2] 
agent 

HB None li 

IIB Igradi@ition, 5-fluoro- 12 
uracil 

lil Irradiation 8 

IHH Vincristine 6 

HI Irradiation 9 









Time until death 


(mo.) 


l 2 IH 23 
9 20 IA 1 IA 73 
3 16 IA 2 IJ 50 
4 23 1A 2 IH 9 
5 45 IIB 2 IH 8 


Table VII. Survival of patients treated with VAC chemotherapy 





Age of l Stage at ; 
patient (yr.) Original stage Grade beginning of therapy Survival (mo.) 
17 IA © IV 68 


I 1 
2 10 IA E 
3 i2 IA I 
4 11 IA 1 
5 16 IA 9 
6 14 IIA l 
7 32 IIB 2 
8 1 Ul 0 
9 19 Il 3 

19 33 IH 2 

Li 20 1A 9 

12 17 I ] 


Two patients are currently being treated. Because of 
the status of their disease on referral, they are being 
treated differently. One patient had been treated with 
VAC but on a different dosage schedule from that 
used at our institution. She had growing cancer when 
she was first seen by us and was started on a regimen of 
vinblastine and bleomycin. As several pelvic tumors 
continued to grow, sne was given VAC, as described in 
Table VIH, and is responding to this treatment.. The 
second patient had Stage III, Grade 1 disease with 
mature glial metastasis and was observed for six 
months. She had a second-look procedure at the end of 
six months and was found to have widespread 
neuroepithelial elements. She has been on the VAC 
regimen for 16 months and is clinically free of disease. 

In Tables IX and X the survival data are summarized 








Time until 
death (mo.) 


IA 54 
IH 40 
IA 21 
III 26 
LIA 43 
n 48 
HI 43 
IH | 3 
IV 38 
IH 20 
IH 16 


by grade and stage of disease and the results with tra- 
ditional treatment methods are compared with those 
with postoperative combination chemotherapy. 


Comment 


Clinically, malignant teratoma of the ovary is a dis- 
ease of young women. Our experience supports the 
observations of others that postoperative irradiation is 
of no benefit as treatment,” * 5 and neither is single- 
agent chemotherapy. Our present postoperative regi- 
men consists of VAC chemotherapy for two-yeags fol- 
lowed by exploratory laparotomy for evaluation of ré- 


sponse. The results have been excellent, and, although ` 


toxicity was severe, all 10 patients who initially re- 
sponded are surviving 16 to-68 months after the be- 
ginning of chemotherapy. To date, four patients have - 


D.J. 


- 
t 


Time unl ` 
death (Na) f- i 


al 


A : 
T 848 Curry, Smith, and Gallagher 
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Table VIII. M. D. Anderson Hospital combination- 
chemotherapy regimens for malignant Jeratoma 


N ^ ^ 
A. ActFuCy: 
TM jnomycin D, 0.5 mg. 
Cyclophosphamide, 


. 


5 day course intravenously 
every 4 wk. {inactive at this 


7 mg/Kg. time) e 
.. B Huorouracil, "A . 
8 mg./Kg. 
B. MAC: 
Methotrexate, 15- 5 day «eourse intravenously 
25 mg. every 4 wk. (now restricted 
Acunomycin D, 0.5 mg. to those germ cell tumors 
Cyclophosphamide, with choriocarcinoma ` 
200-300 mg. present) 
C. VAC: 
Vincristine, 1.5 Weekly intravenous 
mg./sq. M. administration x 12, 5 day 
Actinomycin D, 0.5 mg. course intravenously every 
Cyclophosphamide, 4 wk. for 2 yr. 


5-7 mg./Kg. 


Table IX. Survival by histologic grade 















Before After 

combination combination 

chemotherapy | chemotherapy 
0 | = 1/1 1/1 
ds 1 0/2 6/6 6/3 

9 0/4 4/8 4/12 
« 3 " 0/1 , 1/9 1/3 
=7 Unknown 0/1 B 0/1 
: 12/17 (70%) 12/28 (489) 


Total 0/8 (0%) 


Table X. Survival by stage of disease at 
time of referral 


















Before 
combination 


After 
combination 


^ | chemotherapy chemotherapy 
l IA - 3/3 . 3/8 
HA zs i wi 
IIB 0/3 - 0/3 
HI 0/5 6/11 6/16 
IV - 2/9 9/9 
Total 0/8 (0%) - 19/17 (70%) 19/25 (£ %) 


had negative second-look procedures and are being 
observed without further treatment. Our backup reg- 

imen is a combination of vinblastine and bleomycin; 
however, our experience with this regimen is raeager 

- and we are unable to evaluate its effectiveness. . 
Prior to the use of combination chemotherapy as 

m postoperative treatment, the survival rate of patients 


With malignant teratoma at M. D. Anderson F ospital . 


'" was poor, irrespective of disease stage or hi-tologic 
e . gràde. Traditionally, prognosis and survival haze been 
determined by histology and stage because there was 


s. | + no good treatment with which to follow operaton. The 
‘4 - 
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importance of histologic grade, howéver, 1s controver- 
sial. In our series of patients who did not receive a 
postoperative regimen of combination chemotherapy, 
all stages and Grades 1, 2, and 3 of disease were repre- 
sented and yet no patient survived, indicating that 
grade was of minor importance in this series in deter- 
mining prognosis. Others, however, advocate that pa- 
tients with Stage IA, Grade 0 lesions have an excellent 
prognosis and thus need no postoperative treat- 
ment.” ^ © Benirschke and colleagues,’ on the other 
hand, reported that patients with grade 0 disease in his 
series had a poor prognosis. Of interest is the fact that 
the majority of patients in the former group had Stage 
IA and II disease, whereas two of three patients with 
Grade 0 lesions in the series of Benirschke and col- 
leagues had Stage III disease. Thurlbeck and Scully; 
comimenting on the paper of Benirschke and col- 
leagues, stated: "These three tumors may belong in our 
Grade 2 category, inasmuch as they showed mitotic ac- 
tivity”; however, Benirschke and associates described 
mitosis in only one of the three patients he reported. 
Peterson? presented a series of four patients with Stage 
IA, Grade 0 teratomas of the ovary; three patients are 
surviving. 

Breen and Neubecker? presented a completely dif- 
ferent viewpoint: they indicated that there is no re- 
lationship between histology and survival and that dis- 
ease stage is more important.? Of their 17 patients who 
were living and well, seven had Stage IA disease. In our 
study, the stage of disease was important in determin- 


' ing the prognosis of patients who received postopera- 


tive combination chemotherapy. The most important 
factor, however, was the amount of tumor present 
when the chemotherapy was started. All of the patients 
who are surviving had all, or almost all, of the visible 
cancer removed. The two patients who died and who 
were given VAC as postoperative treatment had large 
residual tumor masses when chemotherapy was 
started. 

In about half of the patients with tmmature 
teratomas of the ovary, the disease was classified as 
Stage IA at the time of the original diagnosis. In our 
series, 13 of 25 (52 per cent) had Stage IA disease. 

Robboy and Scully's? group of patients with meta- 
static disease that showed only mature glial elements 
had an excellent prognosis. Several patients believed to 
be in this category, in whom treatment had presumably 
failed and who were referred to us, had other elements 
present in the initial metastatic disease. We have seen 
three patierits with mature glial elements as the major 
tissue present in the metastases, and our experience 
with these patients did not support the hypothesis ad- 
vocated by Robboy and Scully. The first patient re- 
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ceived two years of, VAC therapy and demonstraied 
only mature glial implants at a second-look procedure. 
She is being observed with no further treatment at the 
present time. The second patient had multiple 
neuroepithelial elements originally; after two years of 
VAC she had only mature glial elements and is being 
observed. The third, with a very small amount of 
neuroepithelium in the metastases, was observed with- 
out postoperative chemotherapy. A second-look opera- 
tion six months after the initial operation revealed in- 
creasing metastatic immature neuroepithelial elements 
that necessitated chemotherapy.. 

We did not find a high incidence of nulliparity, as 


^ 
^ ’ 
* e: e 
* 
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Malignant teratoma of ovary 349 i 


X ’ 
f 


Pd , 
suggested by Breen and Neubecker? and by Malkasian 


and associates.'? There were no patients with bilateral, 
disease in this study; many articles in the literature aso * 


include mention of the low incidence of bilateralism in 


^ 
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d 
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malignant teratoma of the ovary.* 9: 1° tis, therefo-e, 
our policy to remcte only the involved ovary if thezge- 
tient wants more children. Close obsérvation, however, 
must be given to the presence of benign cystic teratora- 
as in the opposite ovar y as a frequent incidence of this 


entity was observed in our series as well as in others ? . 


When disease has extended beyond the ovary, maxi- 
mum effort should be made to remove as much tumcr 
as possible. —— : 
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hyperprolactinemic galactorrhea-amenorrhea and abnormal 
sella by thyroxine’ in a patient with primary 


A case of primary hypothyroidism associated with postpartum galactorrhea-amenorrhea is 
reported. The configuration of the sella was compatible with pituitary adenoma, but prolactin 
dynamics did not support an autonomous secretory state. Replacement therapy with 
thyroxine led to complete reversal of clinical, radiologic, and biochemical abnormalities. 


(AM. J. OBSTET. GYNECOL. 131: 850, 1978.) 


THE POSTPARTUM galactorrhea-amenorrhea syn- 
drome, particularly if associated with hyperprolac- 
tinemia, may be due to a pituitary adenoma secreting 
prolactin.’ In such patients an adenoma can be sus- 
pected radiologically and surgically identified; the con- 
centration of.serum prolactin is supranormal and 
shows no response to the administration of thyrotro- 
pin-releasing factor (TRF). ? 

We now report the case of a patient with primary 
hypothyroidism associated with postpartum galactor- 
rhea-amenorrhea and a configuration of the sella com- 
patible with pituitary adenoma, but with prolactin 
dynamics not supporting an autonomous secretory 
state, and in whom replacement therapy with thyroxine 
led to a complete reversal of the clinical, radiologic and 
biochemical abnormalities. 
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Case report 


F. G., 24 years of age, was referred to the Montreal 
Neurological Institute in 1975 for investigation and 
treatment of a pituitary adenoma as suggested radio- 
logically. The patient reported that she had had amen- 
orrhea since her last pregnancy (1972) and associated 
galactorrhea and increase in body weight from 130 to 
170 pounds. In addition, she complained of lifelong 
frontal headaches and being too readily fatigued, but 
denied cold intolerance, somnolence, or constipation. 

On physical examination there was obesity, galactor- 
rhea, and slow relaxation of the ankle reflexes. The 
thyroid was not palpable and there was minimal bi- 
temporal hemianopsia with, in addition, a left optic 
nerve lesion producing an inferonasal field defect. 
Plain skull film and sella tomography revealed an in- 
creased sella volume and anterior inferior deminerali- 
zation, changes consistent with an intrasellar adenoma 
(Fig. 1, 4). Pneumoencephalography excluded empty 
sella or suprasellar extension of the presumed pituitary 
adenoma. 

For the endocrine studies, of which results are shown 
below, standard immunoassay techniques were used as 
previously described." ? 

Serum thyroxine was undetectable (normal 4 to 11 
pg per deciliter); serum triiodothyronine was less than 
20 ng. per deciliter (normal, 75 to 200), whereas 
thyrotropin (TSH) was increased at 1,400 pU per mil- 


. liliter (normal, 0 to 4); a further elevation in serum 


TSH occurred after the injection of 200 ug (TRF) 
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Fig. 1. Lateral sella tomogram in a patient with primary 
hypothyroidism prior to (4) and during replacement therapy 
with thyroxine (B). Note the remineralization of the anterior 
inferior sella border. A, Serum TSH 1,400 uU per milliliter; 
dimensions of sella 17 x 17 x 13 mm. B, Serum TSH < 4 uU 
per milliliter; dimensions of sella 17 x 16 x 12 mm. 


intravenously (Fig. 2). Basal serum prolactin (PRL) was 
elevated at 46.7 ng. per milliliter (normal, <20), in- 
creased further after the intravenous administration of 
200 wg of TRF and declined following the subcutane- 
ous injection of 0.75 mg. of apomorphine hydrochlo- 
ride from 39 to 16 ng. per milliliter (Table I); 24 hour 
urinary concentrations of 17-ketosteroids and cortisol 
were normal at 10.3 mg. per gram of creatinine and 
36.0 ug per gram of creatinine. Serum follicle- 
stimulating hormone (FSH) and estradiol (Es) were 
21.2 and 3.6 wg per deciliter (normal follicular ranges 
of FSH, 10 to 50 ug per deciliter; and of Eg, 4 to 12 ng. 
per deciliter). Fasting serum growth hormone (GH) 
was 1.5 ng. per milliliter and increased to 9.4 ng. per 
milliliter after apomorphine administration (Table I). 

On the basis of these data we concluded that the 
excess prolactin secretion was not autonomous. The 
patient was given thyroxine (0.2 mg. daily) and was 
discharged. She became pregnant, had a normal labor, 
and a healthy baby. Reinvestigation 18 months later, 
while the patient was still taking thyroxine, showed her 
to be clinically euthyroid without galactorrhea; she was 
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Fig. 2. Serum thyrotropin (TSH) and prolactin (PRL) concen- 
trations after the administration of thyrotropin-releasing fac- 
tor (TRF) in a patient with primary hypothyroidism prior to 
(left panel) and during replacement therapy (right panel). 


menstruating normally and there were normal concen- 
trations of serum TSH and PRL; a normal PRL re- 
sponse was elicited by TRF injection (Fig. 2). 
Following the administration of apomorphine serum 
GH rose from 1.2 to 14 ng. per milliliter and serum 
PRL declined from 8 to 3.8 ng. per milliliter (Table 1). 
Repeat tomograms of the sella revealed a decrease in 


the sella volume and evidence of remineralization (Fig. 
1, B). 


Comment 


The association of galactorrhea-amenorrhea with 
elevated serum prolactin and abnormal skull films is 
the hallmark of the Forbes-Albright syndrome, al- 
though in the original description an elevation of the 
lactotropic hormone was only inferred rather than 
proved. The treatment for this entity is surgical or by 
pituitary irradiation. In our patient this was the pro- 
grammed course of action and one presumes that this 
must have taken place in similar patients with the above 
syndrome and evidence of peripheral gland hypofunc- 
tion, before measurements of pituitary hormones were 
available; the additional finding of elevated basal pro- 
lactin would further strengthen the diagnosis." ? The 
clue to the diagnosis of our patient's main problem was 
the very high concentration of TSH in association with 
unmeasurable serum thyroxine. This combination in- 
dicates pituitary hyperfunction that compensates for 
peripheral gland failure; similar examples ofsempen- 
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satory pituitary enlargement have been described with 
failure of other peripheral glands.* ? The ability of ~~, 
TRF to enhance further prolactin and TSH concentra- e 1 

tion militated against pituitary lactotrope and thyro- 
trope autonomy and suggested that the elevation of- t 4 
E 

y a 
= I o 


r 


852 Tolis et al. 


wT GR Lay 


1 


August 15, 1978 
Am. J. Obstet. Gynecol. 
^ 


Table I. Serum GH and PRL responses to apomorphine before and during treatment with thyroxine 





r. 
T, (ug/dl.) 0 17 
“TSH (uU/ml) 1490 e j I 
PRL (ng./ml.) 39 30 17 16 17 8 6 5 4 6 
GH (ng./ml. L6 66 9.5 4.0 0.5 12 X 96 14 9 1.8 





serum PRL and TSH was functional.’ The reversibility 
of the hyperprolactinemia and hyperthyrotropine mia 
with, thyroxine treatment provided the final proof. 
That the total syndrome was due to the combination of 
hypothyroidism and hyperprolactinemia was also sug- 
gested by the fact of disappearance of galactorrhea and 
restoration of reproductive function. Restoration of 
the clinical abnormalities has been previously described 
in patients with postpartum galactorrhea-amenorrhea 
associated with hypothyroidism but in none of these 
were PRL measurements available.*: * In addition to the 
beneficial effect of thyroxine replacement therapy on 
the clinical and biochemical abnormalities, of great 
interest was the normalization of the radiographic view 
of the sella turcica. 

The finding of an enlarged sella turcica has been well 
described in patients with long-standing hypothyroid- 
ism both in childhood* and in adulthood.” '° 
Confirmation that this represents compensatory tliyro- 
trope hyperplasia and/or tumor has been provided by 


histologic examination of the hyperplastic or tumor- 
bearing pituitary.'^ " Our patient, in addition to 
having a sella of increased volume, showed an area of 
cortical thinning and demineralization at the antero- 
inferior sella border— findings compatible with micro- 
adenoma formation. The topography of the asymmet- 
rical ballooning was against empty sella syndrome: 
which, although rare, has been described in two pa- 
tients with hypothyroidism," '* and is consistent with 
the expected topography of TSH rather than PRL mi- 
croadenomas which are found posterolaterally."” 

The suppressibility of the elevated levels of serum 
TSH and the sella remodeling following thyroid re- 
placement treatment firmly indicate that the whole clin- 
ical, biochemical, and radiologic picture was on the 
basis of primary hypothyroidism and suggest that in 
any similar patient exclusion of hypothyroidism is 
mandatory before committing the patient to more ag- 
gressive and unjustified therapy. 
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Vaginal cultures from 25 healthy girls from two months to 15 years of age were examined 
for aerobic, facultatively anaerobic, and obligately anaerobic bacteria. An average of 8.7 
species (3.7 aerobic and facultatively anaerobic species; 5.3 obligately anaerobic species) 
were isolated from these cultures. Staphylococcus epidermidis (21), diphtheroids (20), 
bacteroides (19), peptococci (19), peptostreptococci (14), and Bacteroides 
melaninogenicus (14) were most prevalent organisms. (AM. J. OBSTET. GYNECOL. 


131: 853, 1978.) 


ANAEROBIC BACTERIAL SPECIES have been shown 
to be common components of the vaginal flora of 
adults' and to play an important role in gynecologic 
infections.* Contemporary data defining the anaerobic 
bacterial flora of the prepubertal vagina are unavail- 
able. Previous studies* ? of the vaginal bacterial flora 
have been concerned mainly with aerobic and faculta- 
tively anaerobic organisms and have not utilized opti- 
mal techniques for culturing anaerobic bacteria. This 
paper describes the bacterial flora of the vagina in 25 
girls and includes data indicating that obligately 
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anaerobic species are part of the flora of the prepuber- 
tal vagina. 


Methods 


Children presenting to the pediatric walk-in clinic at 
Boston City Hospital were studied. After the proce- 
dures to be used were explained, written informed 
consent was obtained from the parents and also from 
the child, if she was over seven years of age. Children 
who were severely ill or receiving antibiotics were not 
asked to participate. Pertinent clinical data were re- 
corded. 

Four vaginal cultures were obtained from each par- 
ticipant with the use of sterile cotton-tipped swabs that 
were premoistened by dipping them into sterile, lac- 
tated Ringer's solution. The vulva were cleaned with 
soap and water and the swabs were carefully inserted 
into the vagina, without contact with the vujva. The 
first swab was inoculated immediately into fresh 
chopped meat media that had been boiled within six 
hours of use. The swab was broken into the tube, which 
was then sealed with sterile mineral oil. After incuba- 
tion at 37° C. for approximately 72 hours, aliquots were 
collected from the bottom of the tube and inotrlated 
onto brucella-base agar containing 5 per cent sheep 
blood, 10 ug per milliliter of menadione, and 10 wg per 
milliliter of hemin (BMB), BMB containing 75 ug per 
milliliter of kanamycin and 7.5 ug per milliliter of van- 
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Table I. Mean number of bacterial species isolated 


from vaginal cultures of 25 girls ° 





Mean No. of species per specimen 


Gram-positive cocci 
~ Gram-positive bacilli ° 
Gram-negatiwe bacilfi 
Obligate anaerobes: 
Gram-positive cocci 
Gram-positive bacilli e 
Gram-negative bacilli 
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Table II. Aerobic and facultatively anaerobic bacteria 
isolated from the vaginal cultures of 25 girls 






Colonized 
Organism 


Gram-positive cocci: 
Staphylococcus epidermidis 21 84 
Alpha hemolytic streptococci 10 40 
Nonhemolytic streptococci 10 40 
Group B streptococci 3 12 
Group D streptococci 2 8 
Staphylococcus aureus l 4 

Gram-negative bacilli: 
Escherichia coli 
Klebsiella 
Pseudomonas 
Acinetobacter 
Citrobacter freundüi 
Alcaligenes sp. 
Flavobacterium sp. 
Corynebacterium vaginale 
Diphtheroids 
Lactobacilli 
Haemophilus influenzae 
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comycin, and BMB containing 100 ug per milliliter of 
neomycin. These plates were incubated at 37° C. in an 
anaerobic chamber and examined five to seven days 
and 14 days after inoculation. Morphologically distinct 
colonies were subcultured, aerotolerance studies were 
performed, and obligate anaerobes were identified ac- 
cording to established criteria.? 

The second swab was inoculated onto fresh sheep 
blood, beef heart-infusion agar, incubated in a candle 
jar for 48 hours at 36.5° C., and examined for aerobic 
and facultatively anaerobic organisms with standard 
laboratory techniques. Lactobacilli were identified by 
characteristic morphology and Gram stain. Corynebac- 
terium vaginale was identified according to previously 
reported methods.’ 

Theetftird vaginal swab was broken into a vial con- 
taining selective broth medium for the isolation of 
group B streptococci, as described by Baker and asso- 
ciates. The fourth vaginal swab was inoculated onto 
fresh sheep blood, beef heart-infusion agar containing 
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vancomycin, colistin, and nystatin,* incubated in a 
candle jar for 48 hours at 36.5° C., and examined for 
Neisseria gonorrhoeae. 


Results 


Twenty-five girls between the ages of two months 
and 15 years were studied. There were six children 
between two and 36 months of age, 12 between three 
and 10 years of age, and seven between 11 and 15 years 
of age. Two girls in the oldest group were postmenar- 
cheal. All the children were in good health; most had 
come to the clinic because of an upper respiratory in- 
fection. 

All 25 girls had both anaerobic and aerobic or- 
ganisms isolated from the vaginal cultures. As shown in 
Table I, the mean number of bacterial species isolated 
from each culture was 8.7. An average of 3.7 aerobic 
species were isolated from each specimen, with gram- 
positive cocci encountered most frequently. There 
were an average of 5.3 anaerobic species found in each 
specimen; anaerobic gram-negative bacilli were the or- 
ganisms most fequently isolated. 

Table II lists the aerobic and facultatively anaerobic 
organisms isolated. The most prevalent organism was 
Staphylococcus epidermidis, which was isolated from 21 
(84 per cent) of the girls. Diptheroids were isolated 
from 20 (80 per cent) and alpha hemolytic streptococci 
from 10 (40 per cent) of the participants. Gram- 
negative rods (Escherichia colt, klebsiella, Pseudomonas 
aeruginosa) were isolated from six (24 per cent) of the 
girls, five of whom were under four years of age. 
Corynebacterium vaginale was isolated from three girls, 
who were two, 13, and 15 years old. Group B strep- 
tococci were also isolated from three girls, age two 
months and 12 and 13 years. Haemophilus influenzae and 
S. aureus were each isolated once. There were no iso- 
lates of Neisseria gonorrhoeae. 

Table III lists the obligately anaerobic organisms iso- 
lated. The predominant anaerobic bacteria were the 
gram-positive cocci; all but one of the subjects were 
colonized with anaerobic streptococci. Peptococcus pre- 
votii and Peptostreptococcus anaerobius were the most fre- 
quently isolated species, which were isolated from 15 
(60 per cent) and 14 (56 per cent) of the cultures, re- 
spectively. Bacteroides were the next most common 
anaerobic organism; 28 strains were isolated from 19 
(76 per cent) of our 25 participants. B. fragilis was 
found in six (24 per cent) of the children. It was pres- 
ent in four of six of the children two years of age and 
under, but in only two of 12 of the girls age three to 10 


*VCN inhibitor, Baltimore Biological Laboratory, Cock- 
eysville, Maryland. 
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and in none of the seven girls 11 to 15 years of age (chi 
square = 8.92; p = 0.011). Fourteen (56 per cent) of 
the children were colonized with Bacteroides melanin- 
ogenicus. There were 18 strains of nonsporulating 
gram-positive bacilli isolated from 10 (40 per cent) of 
the children. The predominant organisms in this 
group were eubacteria; anaerobic lactobacilli were iso- 
lated on only two occasions. Clostridia were isolated 
from 12 (48 per cent) of the participants; Clostridium 
perfringens was the predominant species. The preva- 
lence of vaginal colonization with Clostridia was the 
same in all the age groups examined. 


Comment 


The aerobic, facultatively anaerobic, and strictly 
anaerobic bacteria isolated from the vaginal cultures of 
these 25 girls were similar to those reported in previous 
studies of prepubertal girls.” The high incidence of S. 
epidermidis and diphtheroids seen in our population has 


also been reported in mature women" *'! and proba- 


bly does not represent skin contamination. 

Vaginal colonization with E. coli was found in 16 per 
cent of the children examined. E. coli and other gram- 
negative enteric rods were isolated primarily from 
children under the age of four. However, E. coli has 
been reported to occur in up to 27 per cent of vaginal 
cultures and 20 per cent of cervical cultures in adult 
women.” Vaginal colonization with fecal organisms in 
the children we studied may be related to the fact that 
many of them were wearing diapers. Tashijian and col- 
leagues" found a greater incidence of gram-negative 
enteric rods in postmenopausal women, which would 
suggest that other factors may be responsible for their 
presence in young children. Group B streptococci and 
C. vaginale were each found in three children. A de- 
tailed description of colonization with group B strep- 
tococci, C. vaginale, and other organisms in these and 
other girls has been presented separately.'^ !? 

The anaerobic bacterial flora of this population of 
girls was qualitatively different from that found in 
adult women. The most striking difference was the 
high incidence of colonization with Bacteroides, espe- 
cially B. fragilis and B. melaninogenicus, which were iso- 
lated from 24 and 56 per cent of our patients, respec- 
tively. Although B. fragilis is a significant pathogen in 
gynecologic infections,” ' it is infrequently isolated 
from the vaginas of healthy mature women.” '? In a 
recent study" only one of 22 healthy young women 
had B. fragilis isolated from the vaginal culture. B. 
fragilis was found predominantly in the girls age two 
years and under. This distribution may also be a 
reflection of hygiene, as was true with the gram- 
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Table III. Obligative anaerobic bacteria isolated 
from cultures of 25 girls : 





Organism 
Gram-positive cocci: E VV pet 
Total with peptococci 19 76 
Pc. prevotu | 15 60 
Pc. asaccharolyticus 6 24 
Pc. variabilie 3 12 
Pc. magnus l 4 
Total with peptostreptococci 14 56 
Ps. anaerobius 14 56 
Ps. productus 2 8 
Ps. intermedius l 4 
Unidentified gram-positive cocci 4 16 


Nonsporulating gram-positive bacilli: 


Total with eubacteria 8 32 
E. tenue 2 8 
E. rectale 2 8 
E. lentum 2 8 
E. moniliforme l 4 
E. cylindroides l 4 
E. alactolyticum l 4 
Eubacterium sp. 2 8 

Bifidobacterium sp. 2 8 

Propionibacterium granulosum l 4 

Lactobacillus plantarum l 4 

L. caseii subsp. rhamnosus l 4 

Unidentified gram-positive bacilli 2 8 

Total with Clostridia 12 48 
Cl. perfringens 8 32 
Cl. innocuum 3 12 
Cl. beijeruncküi l 4 
Cl. ramosum l 4 
Cl. sartagoformum l 4 
Cl. glycolicum l 4 
Cl. cochlearium l 4 
Clostridium sp. 2 2 

Gram-negative bacilli: 

B. fragilis 6 24 

B. vulgatus 5 20 

B. ovatus 4 16 

B. thetaiotaomicron 2 8 

Total with B. melaninogenicus 14 56 
B. mel. subsp. melaninogenicus 5 20 
B. mel. subsp. intermedius 4 16 
B. mel. subsp. asaccharolyticus 2 8 
B. mel. subsp. (other) 5 20 

B. oralis 2 8 

B. putredinis l 4 

Bacteroides (other) 11 44 

Fusobacterium russii Ic 4 

Unidentified gram-negative bacilli 2 8 





negative enteric bacilli. Tashijian and colleagues? did 
not find an increased incidence of B. fragilis in the 
postmenopausal women he examined. Vaginal and 
cervical colonization with Clostridia has beerrreported 
in 24 per cent of adult women.' Contamination during 
sampling does not explain the high prevalence of bac- 
teroides and clostridia were seen at all ages in our 
population, since skin contaminants (especially pro- 
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pionibacteria) and.perineal contaminants (such as co- 
.  .liforms) were infrequently encountered. 
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These data demonstrate that there are a wide variety 
- gf anaerobic organisms present in the vaginal flora of 
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Ultrasonic assessment of fetal head and body sizes in 
relation to normal and retarded fetal growth 


J. W. WLADIMIROFF, M.D., Pu.D. 
C. A. BLOEMSMA, M.D. 


H. C. S. WALLENBURG, M.D., Pu.D. 


Rotterdam, The Netherlands 


Data on consecutive ultrasonic measurements of fetal biparietal diameter (B.P.D.) and fetal 
chest area in 303 normal and 84 small-for-dates fetuses are presented. Duration of 
pregnancy varied from 24 to 41 weeks. A normal curve of the fetal B.P.D., chest area, and 
head-to-chest ratio was constructed. At 24 weeks mean fetal B.P.D. was 6.29 cm., mean 
fetal chest area was 24.9 sq. cm., and mean head-to-chest ratio was 1.59. At 41 weeks the 
mean values were 9.81 cm., 92.4 sq. cm., and 1.05, respectively. In the group of 
small-for-dates fetuses, a normal head-to-chest ratio was almost always associated with 
early onset of fetal growth retardation whereas in the majority of fetuses with increased 
head-to-chest ratios, growth retardation appeared to have started only in the third trimester 


of pregnancy. (AM. J. OBSTET. GYNECOL. 131: 857, 1978.) 


OVER THE YEARS several publications have appeared 
on the significance of ultrasonic measurement of fetal 
head size relative to fetal growth.'^* Campbell? de- 
scribed "low-profile" and "late-flattening" types of 
growth retardation, the first developing in the second 
trimester, the latter during the last trimester of preg- 
nancy. The results of experiments on rats? ê and rhesus 
monkeys" * as well as pathologic findings in the human 
fetus" point to a relationship between the late-flattening 
type of fetal growth retardation and placental vascular 


From the Department of Obstetrics and Gynaecology, 
Academic Hospital Rotterdam-Dijkzigt. 


Supported by a Grant from "De Drie Lichten" 
Foundation, Hilversum, The Netherlands. 


Received for publication June 6, 1977. 
Revised January 6, 1978. 
Accepted February 10, 1978. 


Reprint requests: Dr. J. W. Wladimiroff, Department of 
Obstetrics and Gynaecology, Academic Hospital 
Rotterdam-Dijkzigt, Dr. Molewaterplein 40, 
Rotterdam-3002, The Netherlands. 


0002-9378/78/08131-0857$00.40/0 © 1978 The C. V. Mosby Co. 


y 


insufficiency. In these studies brain-to-body ratio was 
elevated, suggesting a brain-sparing effect. It is there- 
fore not surprising that increasing attention is being 
paid to ultrasonic measurement of body size with re- 
spect to the detection of fetal growth retardation. 

In our present study we have attempted to establish 
fetal head and chest sizes in normal pregnancy from 24 
weeks onward and to determine the significance of 
fetal head and chest sizes and head-to-chest re- 
lationship with respect to retarded growth rate. 


Material and methods ^ 


Our study included 470 patients. Duration of preg- 
nancy varied from 24 to 41 weeks. Each patient was 
certain of the date of onset of her last menstrual 
period. Pregnancy was defined as normal when no an- 
tenatal complications occurred and when fetal birth 


weight fell between the 10th and 90th percentiles, ac“ 


cording to tables presented by Kloosterman," with cor- 
rections being made for maternal parity and fetal sex. 


This was the case in 303 patients. The remaining pod 
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Fig. 1. The fifth, 10th, 90th, and 95th percentiles of the nor- 
mal curve for fetal B.P.D. (Fig. 1), fetal chest area (Fig. 2), and 
fetal head-to-chest ratio (Fig. 3) between 24 and 41 weeks’ 
gestation. 


pregnancies were complicated. In 84 of these 167 cases, 
fetal birth weight fell below the 10th percentile for ges- 
tational weight. 

In all patients fetal growth was assessed by serial ab- 
dominal palpation and measurement of the distance 
between the upper rim of the pubic bone and the 
uterine fundus using a tape measure, When there was a 
negative or positive discrepancy in fundal height 
equivalent to two weeks, or more of growth or any 
other abnormal antenatal finding, the patient was re- 
ferred to the Ultrasound Department. 

Fetal head size was determined by means of ul- 
trasonic measurement of the B.P.D. with a sound ve- 
locity of 1,600 M. per second. Ultrasonic measurement 
of the cross-sectional chest area was performed im- 
mediately caudal to the fetal heart pulsations with a 
sound velocity of 1540 M. per second." 

Consecutive measurements of fetal B.P.D. and chest 
area were performed once or several times in each pa- 
tient. In case of more than one measurement, only the 
most recent values were included in the study. 


. Results 
Normal pregnancy (N = 303). Fetal B.P.D. and 
chest area measurements were plotted against gesta- 
i de age (Figs. 1 and 2). The mean B.P.D. and chest 
‘ea varied from 6.29 cm. and 24.9 sq. cm., respective- 
ly, at 94 weeks to 9.8 cm. and 92.4 sq. cm. at 41 weeks 
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Fig. 2, See legend to Fig. 1. 
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Fig. 3. See legend to Fig. 1, 


of gestation. The B.P.D. squared (or head area) instead 
of the B.P.D. was used for calculation of the head-to- 
chest ratio, Fig. 3 gives the head-to-chest ratio in rela- 
tion to gestational age. Mean and standard deviation 
values and mean weekly growth rates of fetal B.P.D. 
are given in Table I. The weekly growth rate of fetal 
chest area and the head-to-chest ratio as calculated 
from the 50th per centile appeared to be linear and 
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Fig. 4. Head-to-chest ratios in relation to the normal curve in 
29 small-for-dates fetuses with normal B.P.D. and small chest 
area (Group III, Table II). 


were 3.82 sq. cm. and —0.028, respectively, 

Small-for-dates fetuses (N — 84). Table II shows the 
relationship between B.P.D., chest area, and chest ratio 
in the 84 small-for-dates fetuses, In Groups I and II 
head-to-chest ratio was within the normal range. In 
Group II head-to-chest ratio often was increased (Fig, 
4), whereas in Group IV the ratio often was within 
normal limits (Fig. 5), The mean B.P.D. in Group I] 
(9.61 cm.) was significantly larger (Student's t test) than 
that in Group IV (8,66 cm.); mean birth weights were 
2,340 and 2,285 grams, respectively, Our clinical and 
ultrasonic data revealed that a normal head-to-chest 
ratio was nearly always associated with early onset of 
fetal growth retardation, i.e., between 21 and 30 weeks 
(mode, 25 weeks), In the majority of cases with an in- 
creased ratio, fetal growth retardation was observed 
first between 29 and 34 weeks (mode, 39 weeks), 

In Group I growth retardation either was associated 
with an otherwise uncomplicated pregnancy or could 
be attributed to placental insufficiency. In Groups III 
and IV there appeared to be no relationship between 
head-to-chest ratio and the nature of the complication. 

The significance of ultrasonic measurement of fetal 
B.P.D. and chest area with respect to the pickup rate of 
fetal growth retardation is demonstrated in Table III, 
When birth weight was between fifth and 10th per- 
centiles, fetal B.P.D. and chest area were below the 
normal range in 34 and 66 per cent of the cases, re- 
spectively, The percentages were 54 and 86, respective- 
ly, when birth weight was below the fifth percentile, 
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Fig. 5. Head-to-chest ratios in relation to the normal curve in 
34 small-for-dates fetuses with small B.P.D. and chest area 





(Group IV, Table II). 


Table I. Mean value (X), standard deviation (S.D.), 
and mean weekly growth rate (A) for fetal B.P.D., 
as calculated from the 50th percentile between 24 


and 41 weeks' gestation in normal pregnancy 


Te [ao 










Chest area 


(sq. cm.) 





Head-to- 


chest ratio 








24 6.29 0.23 24,9 0.79 159 009  — 
25 6.78 0,36 316 3.54 1.48 0.23 0,43 
26 7.15 0,24 36.2 3.85 1.43 0.16 0.37 
27 7.23 0,36 38.0 8,68 1.38 0,12 0,33 
28 7.60 0.22 41,1 4,87 1.48 0.16 0.99 
29 7.84 0,27 45.4 425 1.36 0.11 0.26 
30 8.14 0,20 504 4,63 1,33 0.18 0,23 
3] 840 0.21 51.5 463 1,38 0.15 0,99 
39 8.58 0.23 57,6 3.97 128 0.10 0.19 
33 8.77 0.32 56,8 4,97 1.36 0.15 0.18 
34 9.03 0.21 62.1 6.48 1,32 0.11 0.16 
35 9.14 0.26 67.6 7.52 1.25 015 0.15 
36 934 0.18 72.0 7,00 1,22 0.12 0.83 
37 9.49 0.28 74.9 7.33 1321 0.10° 0,18 
38 9.51 0.24 77.4 766 1.18 0.10 0.9 
39 974 0,12 85.7 825 1.12 0.10 0.1] 
40 9.59 0.27 89.4 4,17 1.03 007 0.10 
41 9.81 0.17 92,4 699 1.05 0.10 0.10 
Comment á 


Previous assessment of the accuracy of B.P.D. and 
chest area measurement revealed a standard deviation 


of +0.07 cm, and +0,84 sq. cm., respectively." Fr 
Table I and Fig. 3 it can be seen that in normal pre 


nancy fetal chest size catches up with fetal head size. 
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F Table II. Relationship between fetal B.P.D., chest area, and head-to-chest ratio in the 84 small-for-dates 
| , fetuses, and the normal range (Figs. 1 to 3) 
NV. o. 
> Group (N) I (19) II (2) III (29) IV (34) 

B.P.D. Between fifth and Below fifth per- Between fifth and 95th per- Below fifth percentile 
NS 95th percentiles centele centiles 

Chest area Between fifth and — Bgtween fifth and Below fifth percentile Below fifth percentile 

95th percentiles 95th percentiles 

ee Head-to-chest Between fifthand Between fifthand Partly between fifth and 95th per- Partly between fifth and 95th per- 
à ratio 95th percentiles 95th percentiles centiles (N = 7); partly above centiles (N = 23); partly above 








95th percentile (N = 22) 


95th percentile (N = 11) 
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Table III. The significance of fetal B.P.D. and 
chest area measurement in the detection of the 
smail-for-dates infant 




















Chest 
Birth B.P.D. (cm.) area (sq. cm.) 
weight (96) «fifth percentile «fifth. percentile 
5-10 16 (34%) 31 (66%) 
(N = 47) 
«5 20 (54%) 32 (86%) 


(N = 37) 


—— ——UUn—€——YUÉ—— —————Á———— ——— ———— 


The growth rate of the chest area is linear, as opposed 
to that of the B.P.D., which at term slows down to about 
a fourth of the growth rate in the 25th week of preg- 
nancy. Two factors are of importance for postpartum 


development of the undersized fetus: the cause of 


growth retardation and the moment at which growth 


retardation sets in. Growth retardation in the first half 


of the second trimester of pregnancy usually is the 
result of viral infections and genetic abnormalities lead- 
ing to an over-all reduction in number of cells, includ- 


ing neuroblast proliferation"; head and chest are 


affected in a similar way, head-to-chest ratio will there- 
fore remain normal. In our study only one fetus with a 
normal head-to-chest ratio was anomalous (Potter's 
syndrome). 


Growth retardation in the last trimester of preg- 
nancy usually is associated with reduced placental 
blood flow and increased head-to-chest ratio,” * indicat- 
ing a brain-sparing effect. 

From our data it appears that in several cases of pla- 
cental insufficiency head-to-chest ratio was normal. In 
these instances clinical data indicate that impairment of 
placental function could well have started before the 
last trimester of pregnancy. On the other hand, in à 
considerable number of cases no apparent reason for 
the early or late slowdown in fetal growth could be 
found. Fancourt and colleagues'? performed a follow- 
up study of small-for-dates full-term infants whose in- 
trauterine growth was followed by ultrasonic cepha- 
lometry. The infants were examined at a mean age of 4 
years. They found that a prolonged slow growth in 
utero seems to be followed by slow growth and devel- 
opment post partum. 

From Table III it appears that the chest area is a 
more sensitive parameter for detection of the growth- 
retarded infant when compared with the fetal B.P.D. 

It can be concluded that head-to-chest ratios are 
helpful in determining the type and severity of in- 
trauterine growth retardation. Measurement of chest 
area, as described in this paper, gives useful informa- 
tion indirectly about liver size." 
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The use of continuous insulin infusion for the peripartum 
management of pregnant diabetic women 
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Sixteen pregnant diabetic patients near term were maintained on a regimen of continuous 1 s 
insulin infusion during the peripartum period. Blood glucose remained in the range of 75 to 1 
150 mg. per deciliter, with insulin infusion rates between 0.25 and 2.00 U. per hour. Following j 
delivery the infusion was continued through the first postpartum day or until oral intake was 
tolerated and subcutaneous long-acting insulin could be given. Sliding scale regimens were 3 
unnecessary; insulin dosage for discharge was easily determined; and the metabolic care of ! 
these patients was greatly simplified. Neonatal hypoglycemia in the 17 infants delivered of 1 


these diabetic patients was not entirely eliminated despite euglycemia in the mothers. (AM. 


J. OBSTET. GYNECOL. 131: 861, 1978.) 


IN RECENT YEARS the management of diabetes mel- 
litus in pregnant women has resulted in marked im- 
provement in fetal mortality and morbidity rates as 
new methods of assessing fetal well-being have 
emerged. Serum estriol determinations, fetal stress and 
nonstress tests, and sophisticated amniotic fluid 
analysis all have been employed to achieve a better out- 
come for the fetus. Maternal management consists of 
relatively strict control of serum glucose and detection 
of complications as early as possible," ? 

Although most centers involved with treatment of 
pregnant diabetic patients have standardized their an- 
tepartum management, there is considerable variation 
in the management of these patients during the 
peripartum period. Though the precise effect on the 
neonatal course is unclear, the maintenance of eugly- 
cemia during labor and delivery is critical if maternal 
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Table I. Method of delivery 






Deliveries 





Method . 
Scheduled induction 7 41 PY » 
of labor* 
Scheduled cesarean 5 29 
section 
Indicated cesarean 3 18 { 
section 
Spontaneous 2 12 X 
labor* t M 
EC VEU TOL ERAI COMM Garg SR REDE. ei 
*Resulting in vaginal delivery. | 
complications ranging from profound hypoglycemia to 
ketoacidosis are to be avoided. The longer and more 
complicated the labor, the greater the likelihood of 
such complications. 
à 
Recently a number of centers have recommended 4 
continuous insulin infusions to manage Ketoacido- N 
sis.®™’ [n addition, stable diabetic patients have benefit- 4 
ted from such infusions during surgical procedures. 3 


Though some concern has been expressed regarding » 
this method of treating patients with ketoacidosis, no 

critical reports have appeared documenting-untoward 1 
effects of continuous insulin infusions in stable — «€. 
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patients.® 7 M 
Seventeen babies were delivered to 16 diabetic pa- 259 
üents using a continuous insulin infusion to manage A 
the labor, delivery, and immediate postpartum perioW. E 
No maternal complications were noted and the infu- ° * & 
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sion clearly has simplified the metabolic care of these 
patients, 


Methods 


All patients studied were followed closely in the 
high-risk obstetric clinic, Using standard gestational 
classification," there were six Class B patients, seven 
Class C patients, two Class D patients, and one Class R 
patient, All patients were hospitalized at least once dur- 
ing pregnancy for baseline renal and ophthalmologic 
studies, Table I details the method of deliverv among 
the 17 pregnancies studied. 

The infusion was prepared by adding regular insulin 
to 500 c.c, bottles of 5 per cent dextrose in water, Since 
initial infusion rates usually were 1 U. of insulin and 5 
Gm. of glucose per hour, 5 U, of regular insulin was 
the usual amount initially added to the half-liter bottle, 
Before adding insulin, 5 c.c. of 25 per cent albumin 
were added to the intravenous solution to inhibit the 
binding of insulin to the glass bottle and plastic tubing. 
For some patients potassium phosphate was added to 
v (se bottle, although there was no significant change in 
e glucose or insulin requirements or in serum potas- 
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1200 1800 2400 0600 1200 


TIME 


Fig, 2. 


sium level when it was omitted, The prepared infusion 
was maintained at a controlled rate, beginning at 100 
c.c, per hour by an infusion pump. Changing the ratio 
of glucose to insulin required preparation of new 
mixes, 

Patients were admitted two days before delivery 
when possible. The morning before delivery, 5 to 10 U, 
of regular insulin were administered before breakfast 
in place of the usual insulin dose; the infusion was 
started at midmorning. The standard American Di- 
abetic Association (A.D.A.) diet, to which the patients 
were accustomed, was continued through the evening 
snack the night before delivery, Blood glucose levels 
were monitored hourly using capillary blood and a 
Dextrostix reflectometer.* After stabilization the blood 
glucose was measured every three to four hours, An 
attempt was made to keep these values in the range of 
70 to 130 mg. per 100 ml., allowing for transient eleva- 
tions following meals. 

When adjustments in the infusion rate were neces- 
sary, insulin dosage usually was changed while the glu- 


* Ames Co., Inc., Elkhart, Indiana. 
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cose rate remained at 5 Gm. per hour, Unless the pa- 
tient was hypoglycemic, adjustments to the infusions 
were spaced at least 2 hours apart to allow for stabiliza- 
tion. If a patient became symptomatically hypoglycemic 
during the course of the infusion, the pump was 
merely turned off, permitting the blood glucose to rise 
spontaneously within a few minutes, The infusion then 
could be restarted at a lower insulin rate. It was neces- 
sary to offer supplemental glucose only once during 
the course of the study. During labor and delivery, ad- 
ditional fluids for anesthesia, Pitocin,* and other 
medicines were limited to glucose-free solutions. In 
several instances, however, attending physicians pre- 
ferred to use glucose in administered fluids which re- 
sults in a transient elevation of the blood sugar, an 
effect similar to that seen following meals. 

Following delivery the infusion was continued 
through the first postpartum day. At this time the pa- 
tient usually was given about 60 per cent of her preges- 
tational insulin dosage (neutral protamine Hagedorn 
insulin) before breakfast, the infusion was discon- 
tinued, and the patient was fed her usual A.D.A. diet, 
This eliminated nonphysiologic sliding scale regimens 
and provided for a smooth transition to her discharge 
insulin dose, 


Results 


Fig. 1 depicts a typical blood glucose response for a 
patient who was admitted for a scheduled induction of 
labor. Blood glucose levels remained in a satisfactory 
range, save for a transient elevation following a bolus 
of glucose-containing fluid administered following de- 
livery. Fig. 2 depicts the curve obtained in a patient 
who was delivered of her infant by repeat cesarean 
section, In this instance, the infusion was started the 
evening before delivery, stabilization being achieved 
rapidly and maintained thereafter for the procedure. 
Note the transient peak of blood glucose following 
Pitocin administration in a 5 per cent dextrose solution. 

Two patients presented in spontaneous labor, one 
following rupture of the membranes. The infusion was 
started as soon as possible with the recognition that 
stabilization would be affected by recent food intake 
and the proximity of the last administered insulin in- 
jection, Nevertheless, satisfactory stabilization was pos- 
sible in both instances before delivery and the infusions 
were continued into the first postpartum day, In one 
instance labor was eight hours in duration, and in an- 
other labor was completed in 18 hours, 

Table II summarizes the range of blood sugar levels 
maintained with the use of the continuous infusion, as 


*Parke, Davis & Co., Detroit, Michigan, 
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Table II. Insulin iüfüsiod adt 





I. Blood sugar at stabil- 


ization (mg./dl.) Are ^ : 
50-75 *( 0 
75-100 5 30 
100-125 10 58 
125-150. © 2 12 
2150 0 0 
II. Dose of insulin at sta- 
bilization (U./hr.) 
0,25 4 23 
0.50 1 23* 
0.75 l 6 
1.00 6 36 
1.50 l 6 
2,00 l 6 
III, Dose of glucose at sta- 
bilization (Gm./hr.) 
2.5 l 6 
5.0 13 77 
7.5 3 17 


Table III. Perinatal outcome 
1, Birth weight Range, 2,640 to 5,100 grams 
mean, 4,000 grams 

Range, 36 to 40 weeks 
Mean, 38.6 weeks 

Range, 7 to 10 

Mean, 8.8 


2. Gestational age by examina- 
tion of neonate 
3. Five-minute Apgar scores 


4. Neonatal morbidity*: 
Congenital defects (trans- — 1 
position of great vessels) 


Transient tachypnea of 2 
newborn 

Sepsis l 
Hypocalcemia l 
Hyperbilirubinemia l 


Polycythemia (central he- 3 

matocrit greater than 65 

per cent) 

Hypoglycemia (blood sugar 4 

less than 30 mg./100 ml.) 
————— 

*Several infants accounted for more than one morbid 
event each. 


well as required dosages of insulin and glucose. For 
most patients, blood glucose values could be kept in a 
range of 30 mg. per 100 ml, except for the transient 
elevations following meals, 

There was no apparent correlation between the se- 
verity of diabetes or preinfusion insulin requirements 
and the dose of insulin and glucose required for stabili- 
zation. Though none of the patients was in poor con- 
trol at the time of delivery, the ease with which their* 
blood glucose values were maintained at preferred 
levels in the antepartum period did not predict which 
infusions would proceed most smoothly in the peripar- 
tum period, Patients in whom labor was electively in- 
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duced tended to require smaller doses of insulin as 
labor proceeded. i 

In the immediate postpartum period, no patients 
exhibited hypoglycemia while receiving continuous in- 
sulin infusion and none required any*change in the 
insulin dose in use qt delivery. Thi? eliminated the oc- 
casionally difficult task of determining insulin dosage 
immediately following delivery. In the 13 patients 
maintained on the infusion untila diet was tolerated, 
there was little difficulty in establishing the appropriate 
insulin dosage for discharge. 

Four of the 17 infants became hypoglycemic (blood 
glucose less than 30 mg. per 100 ml.) in the first few 
hours after birth and required parenteral glucose ther- 
apy. There was no apparent association between the 
degree of control achieved in the mother during the 
infusion and the incidence or severity of neonatal hy- 
poglycemia. Table III summarizes the perinatal out- 
come in these 17 pregnancies. 


Comment 


Continuous insulin infusions have been used to suc- 
cessfully manage diabetic patients during surgical pro- 
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cedures and prolonged periods of restricted oral in- 
take. We have developed an infusion protocol useful in 
the peripartum management of diabetic patients. No 
patients exhibited symptomatic hypoglycemia post par- 
tum and the transition to A.D.A. diets and subcutane- 
ous insulin was accomplished easily. This preliminary 
experience also suggests that the peripartum glycemic 
environment of the fetus is not as important as other 
factors in determining the risk of significant neonatal 
hypoglycemia. 

Although debate continues regarding the use of such 
infusions in the management of ketoacidosis, there ap- 
pears to be little risk related to the short-term use of 
continuous insulin infusions in stable diabetic patients. 
This approach promises to simplify the metabolic man- 
agement of the diabetic patient at term and provides 
for a smooth transition to an outpatient regimen in the 
postpartum period. 
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Herpes gestationis: Clinical features of immunologically 
proved cases E 
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e. n 
Clinical features of eight immunopathologically proved cases of herpes gestationis (HG) are | d 
presented. They are compared with those of an earlier, clinically defined series. The j 
important features of the disease are identical in the two groups, particularly the worsening ; 
with subsequent pregnancies, absence of intervening HG-free pregnancies, and the ; ; 


exacerbation with delivery and estrogens. The immunopathologic investigations are a 
reliable, diagnostic aid in differentiating HG from other dermatoses of pregnancy with which 
it may, at times, be confused. (AM. J. OBSTET. GYNECOL. 131: 865, 1978.) 


HERPES GESTATIONIS (HG) is a pruritic, bullous dis- 
ease of pregnancy. The typical case develops wide- 
spread pruritis and bullae (Fig. 1) during pregnancy or 
in the first 72 hours of the puerperium. This usually 
occurs in the first or second pregnancy and recurs with 
subsequent pregnancies, generally in a more severe 
form. A similar eruption has been described in infants 
born of affected mothers and also in patients with 
hydatidiform mole and choriocarcinoma. Pruritus and 
pruritic skin eruptions are common during pregnancy. 
The typical case of HG can readily be differentiated 
from among these but many cases are not so easily 
diagnosed. Because of the inevitability of recurrence of 
HG with future pregnancies and its tendency to be in- 
creasingly severe, it is important to differentiate this 
condition from other similar eruptions. 

In 1973, Provost and Tomasi‘ described new im- 
munopathologic findings in HG. They described com- 
plement deposition at the dermoepidermal junction of 
the patient’s perilesional skin, and also a circulating 
factor capable of fixing complement at the same site in 
normal human skin (Fig. 2). A number of small series 
have been reported by a few workers confirming these 
findings and that, among the pruritic bullous der- 
matoses of pregnancy, they are specific for HG. 

Since 1973, we have confirmed the diagnosis of HG 
in eight patients who have had a total of 14 affected 
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pregnancies. Because the condition is being redefined 
by these immunopathologic findings, it seems of value 
to compare the clinical findings in our cases with those 
of an earlier, clinically defined series.? 


Patients 


Four of these patients were seen at St. John's Hospi- 
tal and their clinical and immunopathologic features 
have been reported elsewhere.' All of these four pa- 
üents showed complement deposition at the der- ` 
moepidermal junction of their perilesional skin (Fig. 2) on 
and in three, the HG factor was demonstrated in their 
serum. The remainder of the patients were seen by | 
other clinicians who kindly provided details of their E 
cases. The presence of HG factor was demonstrated in : 
the serum of these four patients on a number of occa- F 
sions by the methods described in our previous paper.’ ^" 

| 





The important clinical features of these eight cases 
are summarized and compared with those of Russell K 
and Thorne's? series in Table I. 4 


Comment 


Russell and Thorne's? excellent paper described 11 
patients who had a total of 27 affected pregnancies, 
including one set of twins. Their series was largely ret- 
rospective, their cases occurring from 1925 to 1950 at 
the London Hospital. Only three of these patients were 
treated with systemic corticosteroids and, of course, ° 
none was investigated immunopathologically. ‘ 

Reference to Table I shows that the clinical features 
of the two series are almost identical. The conditiorf 
usually occurs in the first or second pregnancy, and 
then inevitably recurs in subsequent pregnancies. The 
only case of HG in which affected pregnancies alter- 
nated with unaffected was described by Milton?— who, 
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Fig. 1. Herpes gestationis eruption in a patient 36 weeks 
pregnant: fresh and excoriated blisters are seen on an edema- 
tous, erythematous base. 


incidentally, coined the name "herpes gestationis" and 
: who helped to found St. John's Hospital. The initial 
onset is ante partum in the majority of cases, usually in 
the midtrimester, but the onset in subsequent preg- 


. 
. 


nancies is almost always during pregnancy and may 
occur within days of conception. 

Exacerbation after delivery was more common 
among the recent series and seems to be one of the 
characteristic features of the disease. Its absence in a 
number of Russell and Thorne's patients might indi- 
cate a deficiency in the records, although they have 
obviously tried to avoid this. Alternatively, this may be 
an indication that some of their patients did not have 
HG. We believe that puerperal exacerbation, while not 
inevitable, does occur in the vast majority of affected 
pregnancies, unless suppressed by systemic corticoste- 
roid admniinistration. 

Neither of these series suggests that there is a high 
incidence of abortion, stillbirth, or fetal abnormality in 
« affected pregnancies. The only casualty in the St. 

John’s series was due to a therapeutic abortion in an 
. . unmarried mother. An interesting observation is the 
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Table I. Clinical features summarized and compared 
to those of the patient's reported by Russell 
and Thorne? 








St. John's Russell 
Hospital | and Thorne? 





Maternal age (yr.) at delivery of 16-33 (26) 19-43 (29) 
of first affected pregnancy 
(mean) 

Pregnancy of onset: 
Ist 5 
2nd 2 
3rd 
5th 
9th ] 


HG in subsequent pregnancies: 
2nd 4 7 
3rd 2 4 
4th 3 
l 
l 
0 


— — Qu 


5th 
6th 
Unaffected 0 


Time of onset in first pregnancy (wk.): 
Antepartum 6 7 
Range (mean) 16-36 (26) 13-29 (26) 
Post partum 2 4 


Time of onset in second pregnancy (wk.): 
Antepartum 4 6 
Range (mean) 3-28 (14) 8-28 7 (18) 
Post partum 0 0 


Length of gestation in affected pregnancies: 
" 12 20 

36-37 wk. l 

31-35 wk. 2 

21-30 wk. 2 

10-20 wk. i* 3 


Sex of infants: 
Male 
Female 
Stillborn/terminated 
Unknown 


— — 4 OO 


Puerperal exacerbation or onset: 
Within 3 days of delivery 12 14 
No exacerbation l 6 
Notes incomplete — 6 
With menstruation 3 2 
With estrogens/progestogens l 3 


Final clearance (wk.) of HG 1-26 (13) 3-16 (7.5) 
after first affected pregnancy 
(mean) 





* Therapeutic abortion. 


preponderance of male over female infants: 13 of 17 
and 8 of 12. The series are small but this may be an 
important observation. 

The symptoms may clear within a few days of deliv- 
ery or may continue for some time. The majority of 
patients in both series were clear within a year. How- 
ever, in two cases in the recent series, both after three 
affected pregnancies and both having been treated 
with systemic corticosteroids, the disease has persisted 


Á 





Fig. 2. Indirect complement immunofluorescence in herpes 
gestationis: the circulating "HG factor" is shown to deposit 
complement at the dermoepidermal junction (arrow) of nor- 
mal human skin. (x 200.) 
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over 2 years postpartum. This is longer than any of the 
London Hospifal series which included four patients 
with three or more affected pregnancies. Indeed, these 
two cases have persisted longer than the previous 
longest standing case.” It is possible that steroid treat- 
ment, while suppressing the elinical manifestations of 
the condition, may be prolonging it. Since HG shows a 
tendency to spontaneous remission, particularly in the 
latter months ofeprégnancy, it would be wise to use 
systemic corticosteroid therapy with some reluctance. 

In conclusion, it is reassuring to see that our im- 
munopathologically defined cases correspond well with 
those of Russell and Thorne's classic series. Such small 
differences as exist may not be significant. Certainly the 
important features of HG, the worsening with sub- 
sequent pregnancies, absence of intervening HG-free 
pregnancies, and the exacerbation with delivery and 
estrogens are marked in both series. Immunopatholog- 
ic investigations are a useful aid to the clinician in mak- 
ing this important diagnosis in clinically difficult or 
mild cases. 
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Effects of tricyclic antidepressants on cardiovascular 
responses to norepinephrine and phenylephrine during 


. pregnancy. 


BRIAN D. MASON,;*Ph.D.* 
GARRY R. VAN-PETTEN; Ph.D. 


Calgary, Alberta, Canada 


The effects of imipramine and amitriptyline on the responses of the uteroplacental 
vasculature to norepinephrine and phenylephrine were investigated in the pregnant ewe. 
Experiments were performed on conscious animals in which electromagnetic flow 
transducers were chronically implanted on the uterine arteries. Administered alone, the 
tricyclic antidepressants had no effect on mean arterial pressure (MAP) or estimated 
uteroplacental vascular conductance (UPVC,). Following intravenous infusion of either 
imipramine (1 mg. per kilogram) or amitriptyline (2.5 mg. per kilogram), the pressor 
response to norepinephrine (1 ug per kilogram) and the duration of that response were 
significantly increased (p — 0.05). In addition, both the duration of the 
norepinephrine-produced decrease in uteroplacental blood flow (UPBF) and the amplitude 
of the decrease in UPVC, were enhanced. In contrast, responses to phenylephrine (2.5 ug 
per kilogram) were unaffected by prior administration of either imipramine or amitriptyline. 
Of additional interest were findings suggesting differential sensitivities to a-agonists of the 
uteroplacental compared with other vascular beds. These observations bring attention to 
the possibility of interactions between endogenous or exogenous norepinephrine and the 
tricyclic antidepressants and suggest that the possibly unique sensitivities of the 
uteroplacental bed should be considered when prescribing drugs during pregnancy. 


(AM. J. OBSTET. GYNECOL. 131: 868, 1978.) 


THE AUGMENTATION of adrenergic responses by 
tricyclic antidepressants has been well documented in 
several systems." ? Since the a-agonists are among the 
few agents which are capable of markedly altering 
uteroplacental vascular resistance during pregnancy,” * 
it was of interest to examine the effects of tricyclic anti- 
depressants which are widely prescribed during preg- 
nancy on uteroplacental cardiovascular responses to 
norepinephrine and phenylephrine in the pregnant 
ewe. The former agent was examined because of the 
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possibility of endogenous release, the latter because of 
its wide availability in over-the-counter medications for 


the common cold.’ 


Material and methods 

Ewes of mixed breeding were surgically prepared 
under halothane anaesthesia at 110 to 115 days of ges- 
tation. The carotid artery and jugular vein were cannu- 
lated with nonoccluding silicone rubber cannulas. 
Using midline approach the middle uterine artery of 4 
to 6 mm. diameter was located in the broad ligament on 
one side of the uterus, local anesthesia was obtained 
with perivascular infusion of lidocaine HC1, and a 1 to 
2 cm. segment was freed of surrounding tissue. A Mi- 
cron flow transducer was installed on this arterial seg- 
ment such that 20 to 25 per cent occlusion of the vessel 
was obtained. The transducer head was anchored in 
place with the leads being tunnelled subcutaneously to 
a stab incision on the ewe’s left flank and exteriorized 
into a canvas pouch. Experiments were commenced 
two to three days after surgery when uteroplacental 
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Fig. 1. Recording of carotid arterial pressure (CAP) and uteroplacental blood flow (UPBF) with 
estimated uteroplacental vascular conductance UPVC, plotted concurrently in a ewe at 117 days of 
gestation. Responses to phenylephrine (PHEN) and norepinephrine (NE) before and after imipra- 


mine (/MIP) administration are shown. 


blood flow and maternal arterial 
stabilized within normal limits. 
Arterial pressure was monitored through the carotid 
cannula by means of a Micron pressure transducer in 
conjunction with a Beckman dynograph. The flow 
transducer was also connected to the dynograph 
through a Micron square wave blood flow monitor with 
electronic zero. In preliminary experiments, the elec- 
tronic zero was verified with the use of an hydraulic 
occluder installed on the uterine artery distal to the 
How transducer. Digitization and statistical reduction of 
experimental responses were obtained through an 
interface between the Beckman dynograph and a Digi- 
tal Equipment Corporation PDP-11 computer. 
Norepinephrine (1 ug per kilogram) and phenyleph- 
rine (2.5 wg per kilogram) were administered intrave- 
nously in single doses. In control experiments four 
doses of each agent were administered at alternate 30 
minute intervals with random selection of the agonist 
to be given initially. In experiments with tricyclic an- 
tidepressants, imipramine (1 mg. per kilogram per 7 
minutes) or amitriptyline (2.5 mg. per kilogram per 7 
minutes) were administered intravenously beginning 
15 minutes after two doses of each of the a-agonists 
had been given. Beginning eight minutes after the end 
of the antidepressant infusion, the second two doses of 
each of the a-agonists were administered. Four days 
were allowed to elapse between the experiment using 
the first antidepressant (randomly chosen) and that 
using the second. All experiments therefore took place 
at 0.79 to 0.87 of term (147 days). 
` Responses to a-agonists in individual experiments 
were quantitated in the following manner. The inte- 


pressure had 


grated means and standard deviations of arterial 
pressure and uteroplacental blood flow were calculated 
for a two-minute control interval. Administration of 
drugs was followed with six-second sampling intervals 
in which mean pressures and flows with their respective 
standard deviations were calculated again. Student's 


t test was used to assess the significance of differences — 


between control levels and sampling levels for each of 
these intervals. The duration of response was, there- 
fore, the interval from administration of drug until the 
difference between control values and subsequent 
sampling values became nonsignificant (p < 0.005). 
Tabulated values are mean durations calculated across 
all experiments within drug treatment groups. 

For each sampling interval, uteroplacental vascular 
conductance was estimated by dividing mean uteropla- 
cental blood flow by mean carotid arterial pressure. 
Peak responses for all parameters in individual exper- 
iments were recorded as the maximum departure from 
control among sampling interval means. These peak 
responses were then expressed as a percentage change 
from control. Again, tabulated values are the mean 
peak responses calculated across all experi ments within 
drug treatment groups. Comparisons among drug 
treatments were made using Student's t test. 


Results 


Control experiments. The pressor response to an 
initial dose of either norepinephrine or phenylephrine 
was significantly greater (p < 0.05) than responses ob- 
tained to subsequent doses of either agent. However, 
no significant differences were seen between sub- 
sequent doses of norepinephrine within individuals. 
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Table I. Effects of imipramine and amitriptyline on responses to norepinephrine 





e. 






Amitriptyline 
After 


MAP 
ri Peak (96 increase) , 46.6 + 12.4 70.9 + 19.1* 48.3 + 18.4 96.8 + 23.2* 
Duration (rftin.) ES 07 1.4* g4u--Ll 4.7 + 0.9* 
UPBF 
Peak (% decrease) 46.5 + 13.1 49.3 + 19.0 52.3 + 14.4 60.1 + 20.7 
Duration (min.) ebibz.25 83:5 55 5,23c-2.3 12:8 x: 3.4* 
UPVC, 
Peak (96 decrease) 45.7 * 9.8 61.1 € 9.5* 464+ 7.9 60.4 + 10.7* 
N 8 8 





All values are mean + S.D. 

MAP - integrated mean arterial pressure. 

UPBF - integrated mean uteroplacental blood flow. 
UPVC, = estimated uteroplacental vascular conductance. 
* Significantly different from before at p « 0.05. 


Table II. Effects of imipramine and amitriptyline on responses to phenylephrine 





MAP 


Peak (96 increase) 31 

Duration (min.) 3 
UPBF . 

Peak (96 decrease) 

Duration (min.) ZA SED 
UPVC, 

Peak (96 decrease) 49.0 + 13.9 

N 6 









Amitriptyline 


390+ 9.9 37:4 € 7.1 316+ 5.8 
35+ 0.9 4151.5 43+° 22 
28.0 + 10.2 26.4 + 11.4 98.5+ 5.7 
25 4* OF S bzw 26+ 0.9 
45.62 7.2 38.2 + 15.3 44.8 + 10.1 





All values are mean + S.D. 

MAP = integrated mean arterial pressure. 

UPBF = integrated mean uteroplacental blood flow. 
UPVC, = estimated uteroplacental vascular conductance. 


The same was true of phenylephrine. Therefore, the 
results for antidepressant experiments are reported as 
the response to the second dose of the respective 
a-agonist (before antidepressant) versus the response 
to the third (after antidepressant). 

Antidepressant experiments. 

Responses to norepinephrine. An experiment to exam- 
ine the effects of imipramine on the responses to 
a-agonisfs is illustrated in Fig. 1. Both imipramine and 
amitriptyline significantly (p < 0.05) augmented the 
peak pressor response to norepinephrine (Table I). In 
addition, the duration of the response was doubled in 
both cases. The estimated uteroplacental vascular con- 
ductance was markedly decreased by norepinephrine 
as expected, with the antidepressants significantly 
‘potentiating the response. Uteroplacental blood flow 
peak responses were not altered by either imipramine 
or amitriptyline. This was likely a result of opposing 
changes in arterial pressure and uteroplaceutal vascu- 
lar conductance. The duration of the blood flow re- 


sponse was increased by the antidepressants, although 
nonsignificantly by imipramine. It is interesting to note 
that both before and after administration of either an- 
tidepressant, the duration of the blood flow response 
exceeded that of the pressor response by 2/5 times. 

Responses to phenylephrine. Typical responses to phen- 
ylephrine before and after imipramine are shown in 
Fig. 1. In contrast to the effects of antidepressants on 
norepinephrine responses, neither imipramine nor 
amitriptyline had any significant effects on responses to 
phenylephrine (Table II). In addition, the duration of 
the pressor response to phenylephrine was significantly 
(p « 0.05) greater than that of the blood flow response 
whereas, as noted above, the opposite was true for re- 
sponses to norepinephrine. 


Comment 

The use of tricyclic antidepressants during preg- 
nancy, the knowledge that these drugs are capable of 
potentiating adrenergic responses," * and the finding 
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that the vasculature of the pregnant uterus is strongly 
constricted by a-agonists? * have provoked interest in 
the possibility of drug interactions producing re- 
sponses adversely affecting fetal well-being. Although 
little is known concerning the degree to which utero- 


placental blood flow may be compromised before 


threatening the fetus, it is assumed that any situation 
which markedly restricts uteroplacental perfusion is to 
be avoided. The tricyclic antidepressants likely produce 
no direct adverse cardiovascular responses in the doses 
used in this study. However, through blockade of en- 
dogenous amine reuptake, these agents can produce 
profound effects. In the same context, the possibility of 
interaction with sympathomimetic amines of exoge- 
nous origin cannot be discounted. 

Within the context of these considerations, the pres- 
ent experiments have demonstrated an interaction be- 
tween the tricyclic antidepressants and norepinephrine 
as well as a direct action of phenylephrine on uteropla- 
cental vascular conductance of potential clinical signifi- 
cance. Thus, administration of antidepressants within 
the therapeutic range for single doses produced signif- 
icant alterations in responses to norepinephrine (Table 
I) with respect to arterial pressure and estimated 
uteroplacental vascular conductance. In addition, a 
marked lengthening of the decrease in conductance 
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produced by norepinephrine was observed, although 
the magnitude of the decrease in perfusion was in- 
significantly altered. These data suggest that either en- 
dogenous release or administration of norepinephrine 
during pregn&ancy may lead to more prolonged dim- 
inution of uterin blood flow mang tricyclic am- 
tidepressant administration. 

In contrast neither imipramine nor amitriptyline 
produced significané changes in responses to phenyl- 
ephrine. This difference may be accounted for by the 
hypothesis that no reuptake mechanism exists for 
phenylephrine, and therefore no potentiation " the 
antidepressants can occur. 

Of additional interest in these experiments are the 
observations that the duration of the pressor response 
to norepinephrine was significantly shorter than that of 
the blood flow response whereas the opposite was true 
for responses to phenylephrine. These results demon- 
strate that these agents have differential effects on the 
uteroplacental vasculature compared with those on 
other vascular beds. It should therefore be recognized 
that measurement of a pressor response to sym- 
pathomimetic amines administered during pregnancy 
gives no indication of the effect of a drug on the 
uteroplacental vasculature or of a possible compromise 


of fetal safety. 
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Microanatomy of the human amniotic membranes 


A light microscopic, transmission, and scanning electron 
. microscopic study: 


B. J. VAN HERENDA® Le M.D. 
C. OBERTI, M.D. 
I. BROSENS, M.D., PH.D. 


Leuven, Belgium 


The human amnion was examined by means of light microscopy and scanning and 
transmission electron microscopy. The surface shows apart from microvilli a particular 
structure, called "blebs"; the intercellular junction is formed by desmosomes and a 

labyrinthine channel system, and at the base pedicels extend into the basement membrane. 
Cell shedding uncovers the basement membrane which seems to play a primordial role in 
preserving the intact amniotic cavity. These data underline the complex structure and the 
multiple role the amnion performs during gestation. (AM. J. OBSTET. GYNECOL. 131: 872, 1978.) 


Ir 1s generally accepted that the amniotic fluid is 
specifically circulated as are the other fluid compart- 
ments of the body.' The fluid, the fetal environment, is 
renewed frequently and the turnover time has been 
calculated to be 14% hours.? Amniotic fluid as a whole 
remains in a cavity lined by the amniotic epithelium 
supported by the amniotic chorion. The epithelium 
plays an important role since all fluid, other than that 
produced by the fetus, that enters the amniotic cavity 
must pass through it. Directly underlying the epithe- 
lium is the chorion whose function is complemen- 
tary.* * Studies on this subject published so far have 
been mainly limited to those in animals,” ‘ as those 
dealing with human pregnancy have concentrated on 
light microscopy* with some recent major contribu- 
tions by transmission* '° or scanning electron mi- 
croscopy.'' ? 

There has been no comprehensive morphologic 
study of the human amnion at term. With this in mind 
we undertook a detailed study of the fetal membranes 
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from normal, full-term pregnancies using light micros- 
copy, transmission, and scanning electron microscopy. 
A study of the membranes from abnormal pregnancies 
will be reported subsequently. 


Material and methods 

Forty-nine human placentas with attached mem- 
branes and cord were used. Care was taken to avoid 
traction when obtaining specimens. Within 20 minutes 
of the delivery of the placentas an average of five sam- 
ples were taken from the amnion reflectum, the mem- 
branes of the fetal placental surface, and the cord epi- 
thelium from between 3 and 7 cm. from its insertion. 
The biopsies were processed by standard methods for 
light microscopy (LM), transmission electron micros- 
copy (TEM), and scanning electron microscopy (SEM). 
For critical point drying and coating with gold, the 
Polaron (Polaron Equipment, Ltd., United Kingdom) 
SEM coating unit was used. The electron microscopes 
were the Zeiss EM-S2 (TEM), the Cambridge Stereo- 
scan 600, or the Philips 500 PSEM (SEM). All speci- 
mens showing defects attributable to trauma, inade- 
quate fixation, or faults in processing and any with 
unacceptable artifacts were rejected, and a final selec- 
tion of the best specimens was used for this survey. 


Results 
Amnion reflectum. At the LM level, the amniotic 
epithelium at the end of normal pregnancy is com- 
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Microanatomy of amniotic membranes 
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Fig. 1. Inset, Epithelium of the amnion reflectum. Cuboidal cells with a fine surface brush border 
and abundant lipid droplets. Arrows indicate bleb formation. The underlying connective tissue has 
an homogenous structure. Semithin section (LM). (Methylene blue.) (x 780.) Transmission electron 
microscopy (TEM) of the amnion reflectum. The apical border is lined by a great number of 
microvilli. The cytoplasm contains lipid inclusions and numerous pinocytotic vesicles (p) near the 
apical surface. Intercellular channels are visible. Basal cell processes (pedicels) show typical pallisade 
arrangement (p.c.). Note the bleb formation (arrow). (TEM x 4,000.) 


posed of a single layer of cuboidal cells (Fig. 1). Most 
cells stain darkly, but an occasional pale cell with tenu- 
ous connections with contiguous dark cells and the un- 
derlying basement membrane can be identified. The 
dark cytoplasm frequently contains paranuclear vac- 
uoles. The central nuclei are reasonably uniform in size 
but have irregular outlines. TEM shows that the sur- 
face microvilli may be very irregular, branched, or 
confluent (Fig. 1). A particular structure attached to 
the cell surface is often seen and consists of material 
which is less electron dense than the cytoplasm and is 
surrounded by a thin membrane to form a surface bleb 
(Fig. 1). The microvilli continue down the lateral bor- 
der of the cuboidal cells to form intercellular canaliculi 
or channels of labyrinthine type. Contiguous cells are 
joined by numerous junctional complexes of the des- 
mosome type and these junctional complexes of the 


lateral cell processes add to the labyrinthine arrange- 
ment of the intercellular channels. At the base, cell 
processes, pedicels, extend into the basement mem- 
brane in podocyte fashion. The basal cell processes 
have a hemidesmosome type of junction with tonofila- 
ments, and the subjacent basement membrane sub- 
stance is partly amorphous and partly microfibrillar. 
The cytoplasm contains abundant organelles including 
cisternal endoplasmic reticulum and Golgi apparatus. 
Numerous tonofilaments are found throughout the cy- 
toplasm and are attached to the desmosomes. The 
paranuclear vacuoles seen on LM appear to be lipid 
droplets on TEM, but some possibly secretory granules 
can be identified at the ultrastructural level. Bundles of 
microfilaments are easily identified throughout the 
cytoplasm. On SEM at low magnification the amniotic 
surface appears to be thrown into folds (Fig. 2, a). The 
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Fig. 2. a, Scanning electron microscopy of the amnion re- 
flectum. The surface appears to be thrown into folds, appar- 
ently a drying artifact. (SEM x 1,800.) b, High magnification 
of the amnion reflectum. Cell contacts are marked by an edge 
border (arrows). The surfaces of the cells are covered by mi- 
crovilli and bleb formations. (SEM x 2,400.) 





Fig. 3. a, Amniotic epithelium of the fetal placental surface is 
columnar. The apical border is irregular and intercellular 
channels (arrow) are visible. The pedicels (pc) of the basal bor- 
der are pronounced. The nucleus is located near the apex of 
the cell. The connective tissue is homogenous. (LM x 780.) b, 
A pale cell. A few connections maintain the ghost cell to the 
underlying cells. The neighboring cells extend under it (ar- 
row). (LM x 780.) 
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polygonal cells give a mosaic pattern. The surface is 
covered by numerous microvilli and some cells show 
extensive bleb formation (Fig. 2, b). At higher mag- 
nification the apparent gaps between the cells are seen 
to contain ridges, but gaps representing the openings 
of the intercellular channels are also seen. Scattered 
over the surface are individual cells with no apparent 
intercellular connections other than occasional fine 
processes. 

Amnion covering the placental surface. At the LM 
level the appearance in general is similar to that of the 
amnion reflectum. The main difference is the shape of 
the cells which are cylindrical in this part of the amnion 
(Fig. 3, a). The pedicels anchoring the cells into the 
underlying tissue are even more pronounced. Some 
cells are in the process of desquamation (Fig. 3, b). On 
TEM the cells appear similar to those of the amnion 
reflectum but are columnar and with nuclei in the api- 
cal region (Fig. 4). The intercellular channels are more 
pronounced. A very complicated pattern of interwoven 
microvilli between neighboring cells exists (Fig. 5). 

SEM gives a slightly more irregular cobblestone pat- 
tern than that of the amnion reflectum, but both am- 
niotic surfaces tend to be similar (Fig. 6). Cell shedding 
occurs in both the amnion reflectum and the amnion 
covering the placental surface, and the process seems 
to be as follows (Fig. 7): 

Step 1. Broadening of the cell border area between 
two contiguous cells. The cell border itself 
remains intact. 

Step 2. The intercellular channel ostia at the cell 
edges become more visible between two 
normal active cells. 

Step 3. The cell to be shed is held only by cytoplas- 
matic bridges. Microvilli appear under the 
cell to be shed. This cell has been called “the 
Spider cell” by Pollard and associates." 

Step 4. An empty space remains covered by micro- 
villi. 

Cord amnion. LM of the cord amnion reveals a 
completely different structure from that of the amnion 
lining the cavity. It is composed of squamous epithe- 
lium three to four layers thick (Fig. 8). The cells of the 
deeper layers stain darker and the nuclei are sur- 
rounded by a perinuclear halo. On the cell border, 
punctiform condensations which are desmosomes can 
be seen. The two or three upper layers consist of flat 
cells which stain clearly and which contain a pyknotic 
nucleus or are anuclear. TEM shows that the cells are 
covered by small, rather plump microvilli (Fig. 9). 
Connections between the cell layers are located at the 
apex of the microvilli and are of the desmosome type. 
In the lower layers cells stain darkly and contain only a 
few paranuclear organelles and lipid droplets. The 
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Fig. 4. Transmission electron microscopy of the amnion covering the placenta. The intercellular 
channels run between the lateral sides of the cells and podocyte-like structures (pedicels) (pc) form 


the basal side of the cell. The nuclei are situated in 


heterochromatin. (TEM x 4,200.) 


nuclei have a rather smooth outline and contain one 
large nucleolus. In the upper layers, the cytoplasm 
stains clearly and contains no organelles at all. No in- 
tercellular channels are visible, but spaces between 
the cells do exist and lie in the longitudinal axis. SEM 
reveals large flat cells (Fig. 10, a). The cell borders 
are elevated above the cell surface to form a lip. Mi- 
crovilli are rather short and plump and their number 


varies from cell to cell. Desquamation also occurs (Fig. 
10, b). 


: Comment 


Different authors have studied the structure of the 
human amnion at term with LM and TEM,* 8 10 


the apical region. Note the unusual distribution of 


whereas others": ? have recently studied the amniotic 
surface with SEM. The purpose of our study has been 
to combine LM, TEM, and SEM techniques to assess 
the detailed microanatomy of the normal amnion at 
term. The standard, generalized description of the 
human amniotic membranes at term is of a cuboidal to 
columnar monolayered epithelium.*: !? This is accept- 
able in the sense that cuboidal epithelium is found on 


the amnion reflectum and columnar epithelium on the" 


amnion covering the placenta.? The apical surface of 
the amniotic cells has many microvilli and we have 
noted distinctive formation of electron-dense material, 
surrounded by a membrane. This so-called bleb for- 
mation, suggesting apocrine secretion, is confirmed by 
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Fig. 5. Transmission electron microscopy of an intercellular channel of the amnion covering the 
placenta. It appears to be lined by intermingling microvilli from the lateral border of two contiguous 
cells. Note the desmosomes of the cell borders (arrous). Groups of tonofibril bundles are seen in the 
cell border area and in the cytoplasm. (TEM x 15,000.) 


SEM, while the many pinocytotic vesicles indicate active 
absorption. Intercellular channels between contiguous 
cells are striking on LM and even more so when T EM is 
used. Numerous microvilli at the sides of the cells pro- 
trude into these channels, increasing the contact area 
between-the cells and the contents of the intercellular 
channels. Desmosomes between the cells ensure that 
the cells are well interlocked but no tight junctions are 
seen. The podocyte-like formation with pedicels of the 
basal cell border, as seen on LM and TEM, is not a 
result of retraction after delivery as it is not seen in 


„specimens from early pregnancy (unpublished obser- 


vation). The presence of such pedicels is highly sug- 
gestive of active transport. Similar formation is seen in 
tissues active in transport, such as the cochlear mucosa 
and the renal glomerular epithelium. The epithelium 
of the amnion reflectum and the amnion covering the 


placenta shows many perinuclear vacuoles suggesting 
secretory functions. TEM study confirms that the vac- 
uoles contain lipid substances, which could explain 
the rapid transcellular transport of lipid bound-sub- 
stances.'^ The distinction by Thomas" of dark from 
pale cells is not valid as the appearance of TEM is de- 
termined by the plane through which a particular cell is 
cut, whether or not the section passes through a zone 
rich in filaments (dark cell) or poor in filaments (pale 
cell). 

A very active Golgi apparatus is present confirming 
intense cellular metabolism. The nucleus has a very 
irregular configuration, even more marked in the am- 
nion reflectum. 

The distribution of heterochromatin gives the nu- 
cleus an appearance of incipient karyorrhexis, whereas 
the organelles still indicate a highly active cell.!* !* This 
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Fig.6. SEM higher magnification. Note the ostia of the intercellular channels (white arrows), some still 
covered by microvilli. The microvilli form an extremely dense population. The bleb formation is : 
more apparent (black arrows). (SEM x 5,000.) a 
.e 
ons 
~ 
2 
x1 
r z 
- a 
ne 
Ke 
"a 
. ey! (| 
Peay a 
. 
Fig. 7. Process of cell shedding. /, Normal cell outline. 2, Intercellular ostia are visible. 3, Spider cell 1 — 
formation. 4, Empty space covered by microvilli. (SEM x 8,000.) IO 
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Fig. 8. The cytoplasm of the upper cells of the cord ammion is clear with pyknotic nuclei. The lower 
layer has abundant desmosomes (d). The connective tissue is dense and contains bundles of collagen. 
(LM x 780.) 





Fig. 9. TEM of amnion covering the cord. The upper and lower layers are of different electron 
density. Plump microvilli cover the surface. Desmosomes are not frequent. The lower layers are lined 
by abundant microvilli and desmosomes (d). Between the cell layers openings appear as interfacial 
channels. The basal layer is anchored in the connective tissue by hemidesmosomes. The connective 
tissue is extremely rich in collagen. (TEM x 5,000.) 
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could indicate the final stage of a very active cell at the 
end of a normal pregnancy. A well-defined system of 
cell shedding can be observed by TEM and SEM. 
Ludwig and associates" and Pollard and colleagues" 
have described different stages of cell shedding. The 
fact that in normal pregnancy the basement membrane 
is uncovered during the cell shedding process indicates 
that this structure plays a primordial role in preserving 
the integrity of the amniotic cavity, and possibly, in 
analogy to the kidney, may very well have an important 
filtering role. Pollard and colleagues have also ob- 
served at SEM the shedding of five to ten cells as a cell 
"plaque." It is, however, possible that this is a drying 
artifact as it is seen occasionally only. Another striking 
figure seen by SEM is the appearance in the intercellu- 
lar channels of strands of organized material. These 
formations are probably not lipoid in nature as they are 
also visible after treatment with acetone," but their na- 
ture remains undetermined. The cord epithelium has a 
totally different structure as it consists of a layered epi- 
thelium very similar to the fetal epidermis but without 
keratinization.* No ostia of intercellular channels are 
visible at SEM but interfacial canals are seen at TEM. 
The epithelium of the normal cord at term on LM and 
TEM appears as a covering epithelium and no ultra- 
structural evidence for activity, except for an occasional 
lipid vacuole, is seen in the upper layers. 

In conclusion it can be said that the complicated ul- 
trastructure of the epithelium suggests that the amnion 
has multiple specialized functions to perform and has 
been specifically adapted to perform three major func- 
tions as a covering epithelium, as an active secretory 
epithelium, and for intense intercellular and transcellu- 
lar transport. 


We wish to thank Prof. W. B. Robertson for his criti- 
cal advice during the study, Prof. H. Van den Berghe 
and Dr. Cassiman for granting facilities in the use of 
the Philips 500 PSEM, and Ms. M. Rose Puttemans, Ms. 
Lut Mekeirle-Reynaert, and Ms. Meeus-Janssens for 
technical assistance. 





Fig. 10. a, Low-power view of cord amnion with SEM showing 
flattened epithelial-like cells with different patterns of mi- 
crovilli. The cell border lies at a higher level than the cell 
surface itself. (SEM x 310.) b, Higher power view of the 
amnion covering the cord gives the impression of the begin- 
ning of cell shedding (white arrow). (SEM x 8,200.) 
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isocult' 


The inexpensive, in-office culture tests for Trichomonas vaginalis, Candida (Menilia), N. gonorrhoeae P 


It's as simple as swabbing a specimen on the culture 
media, inserting the color-coded tube into a slot of an 
office incubator and reading results against an identifi- 
cation chart 24 to 48 hours later. 


All three tests contain highly selective media that 
give you the right results, right in your office. And 
there are also two combination tests that let you check 
for N. gonorrhoeae and Candida or T. vaginalis and 
Candida simultaneously. 


You save time. You save space—the incubator is 
no bigger than your PDR. And you save money. You 


can cover the low cost of the ‘Jsocult’ system and your 
professional time and still charge your patient less than -* ` 
the cost of a standard laboratory culture. 

There's an *isocult' culture test for Bacteriuria too. - * 
It's reliable, rapid, inexpensive and easy to interpret ' 
(results are available within 18 to 24 hours). 
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‘Isocult’ is available through local distributors, r 
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ATROPHIC - 
VAGINITIS. 


Many women think it's inevitable, a part of old age. Other women find 
it too embarrassing to discuss, enduring their symptoms in silence. 

In either case, they may not know that something can be tione to alleviate the 
itching, irritation, and dryness. 

Almost invariably, the discomfort due to shrinking and thinning of the 
vaginal mucosa can be relieved. Tactful questioning, and a pelvic 
examination, can confirm the need for estrogen replacement therapy, when 
no contraindications exist. 





The topical application of PREMARIN Vaginal Cream: 
m relieves irritating symptoms of vaginal atrophy 
m helps resolve atrophic lesions 
a alleviates associated symptoms of frequency, incontinence, dysuria, 
and predisposition to infection when due to estrogen deficiency 
In addition, PREMARIN Vaginal Cream: 
= offers economical therapy, dose for dose 
= may improve retention, absorption, and patient acceptance with its 
nonliquefying base 
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= t ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
eee CARCINOMA. 
Three independent case contro! studies have reported an increased risk of en- 
AB - dometrial cancer in postmenopausal women exposed to exogesous estrogens for 
_ more than one year.'*? The risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
ates of endometrial cancer have increased sharply since 1969 in eight cifferent areas 
“of the United States with population-based cancer reporting sygjems. an increase 
k — | which may be related to the rapidly expanding use of estrogens during the last decade.‘ 
| - The three case control studies reported that the risk of endometrial cancer in estrogen 
S ep 7 users was about 4.5 to 13.9 times gre&ter than in nonusers. The risk appears to depend 
on both duration of treatment! and on estrogen dose. In view of these findings, when 
| estrogens are used for the treatment of menopausal symptoms, the lowest dose that 
Eo control symptoms should be utilized and medication should be discontinued as 
e - Soon as possible. When prolonged treatment is medically indicated, the patient should 
b | be reassessed on at least a semiannual basis to detern@ne tee need for continued 
| therapy. Although the evidence must be considered preliminary, one study suggests 
| that cyclic administration of low doses of estrogen may carry less risk than continuous 
ps] administration; 3 it therefore appears prudent to utilize such a regimen. Close clinical 
3 surveillance of all women taking estrogens is important. In all cases of undiagnosed 
|| persistent or recurring abnormal vaginal bleeding, adequate diagnostic measures 
- should be undertaken to rule out malignancy. There is no evidence at present that 
2 "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
jf quiestrogenic doses. 
. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

- The use of female sex hormones, both estrogens and progestogens, during early 
we pregnancy may seriously damage the offspring. It has been shown that females ex- 
» | posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
NT developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
$: - rare. This risk has been estimated as not greater than 4 per 1000 exposures.’ Further- 
M more, a high percentage of such exposed women (from 30 to 90 percent) have been 
-| found to have vaginal adenosiss'? epithelial changes of the vagina and cervix. 
| Although these changes are histologically benign, it is not known whether they are pre- 
_ cursors of malignancy. Although similar data are not available with the use of other 
y] estrogens, it cannot be presumed they would not induce similar changes. Several re- 
| ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 

“defects. 13-16 One case control study'® estimated a 4.7-fold increased risk of limb reduc- 
E| tion defects in infants exposed in utero to sex hormones (oral contraceptives, hormone 
| -withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some 
f these exposures were very short and involved only a few days of treatment. The data 
suggest that the risk of limb reduction defects in exposed fetuses is somewhat less 
han 1 per 1000. In the past, female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion. There is considerable evidence that 
| estrogens are ineffective for these indications, and there is no evidence from well con- 

trolled studies that progestogens are effective for these uses. If PREMARIN Vagina! 
x k d Gream is used during pregnancy, or if the patient becomes pregnant while taking this 
.'*| drug, she should be apprised of the potential risks to the fetus, and the advisability of 

- | pregnancy continuation. 


CRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S-P, in a nonlique- 
g base containing cetyl esters wax, cetyl alcohol, white wax, glyceryl monostearate, 
pylene glycol monostearate, methyl stearate, phenylethyl alcohol, sodium laury! sulfate, 
rin, and mineral oil. 
AARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained exclusively 
‘natural sources, occurring as the sodium salts of water-soluble estrogen sulfates 
nded to represent the average composition of material derived from pregnant mares’ 
ne. It contains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 
x-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
E DICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
reatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT 
:N SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE 
T CAUSE SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 
v Cl ONTRAINDICATIONS: Estrogens should not be used in women with any of the following 
conditions: 1. Known or suspected cancer of the breast except in appropriately selected pa- 
ts being treated for metastatic disease. 2. Known or suspected estrogen-dependent 
oplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnor- 
— mal genital bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past 
— history of thrombophlebitis, thrombosis, or thromboembolic disorders associated with pre- 
y: ^ vious estrogen use (except when used in treatment of breast malignancy). PREMARIN 
| .. Va ginal Cream should not be used in patients hypersensitive to its ingredients. 
3 Ww RNINGS: At the present time there is no satisfactory evidence that estrogens given to 
E" ostmenopausal women increase the risk of cancer of the breast," although a recent study 
jin s raised this possibility.’ There is a need for caution in prescribing estrogens for women 
«di la strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
OF é r abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
‘sur ically confirmed gallbladder disease in women receiving postmenopausal estrogens. '’ 
|J Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
pum to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
own that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
ancer and women for postpartum breast engorgement.'?"?? Users of oral contraceptives 
hve an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
ind mygeardial infarction.23-3° Cases of retinal thrombosis, mesenteric thrombosis, and op- 
lic Yeutitis have been reported in oral contraceptive users.3':3? An increased risk of post- 
by rgety thromboembolic complications has also been reported in users cf oral contracep- 
tives.?3. 34 |f feasible, estrogen should be discontinued at least 4 weeks before surgery of the 
type associated with an increased risk of thromboembolism, or during periods of prolonged 
_ immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
PRomboembuTic disorders, or in persons with a history of such disorders in association with 
SSITO geri use. They should be used with caution in patients with cerebral vascular or coro- 
naty artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those 
used to treat cancer of the prostate and breast, have been shown?5 to increase the risk of 
© = nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of 
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considered a clear risk. 


Benign hepatic adenomas should be considered in estrogen users having abdominal pain 2 


and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
been reported in women taking estrogen-containing oral contraceptives. Increased blood 
pressure may occur with use of estrogens in the menopause?? and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in pa- 
tients on estrogen-containing ora! contraceptives. For this reason, diabetic patients should 
be carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year without another 
physical examination being performed. Conditions influenced by fluid retention such as 
asthma, epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.??? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, includ- 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys- 
menorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; increase 
in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal cur- 
vature; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
females. 

DOSAGE AND ADMINISTRATION Given cyclically for short-term use only: For treatment of 
atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyciic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inter- 
vals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of 
the condition. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial 

cancer and appropriate diagnostic measures should be taken to rule out malignancy in the 
event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream— 
Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also contains cetyl esters wax, 
cetyl alcohol, white wax, glyceryl monostearate, propylene glycol monostearate, methyl 
stearate, phenylethyl alcohol, sodium lauryl sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 172 oz (42.5 g) tube with one calibrated 
plastic applicator. 

Also Available —Refill package: Each contains Net Wt. 17702 (42.5 g) tube. 
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Five human term placentas were analyzed for total free amino acid concentrations. 

Calculation of tissue fluid distribution via '"C-inulin space enabled an estimation of placental 
intracellular emino acid concentrations based upon cord and maternal plasma 

concentrations. Maximum and minimum estimates for amino acid concentration in 

intracellular water are given. Data are compared to concentrations in organs of various species. 
Taurine was present in the highest concentration (3. 529 + 1.120 umoles per gram wet 

weight). Glutamic and aspartic acids, alanine, glycine, and glutamine were all present in 
concentrations greater than 0.5 moles per gram wet weight. (AM. J. OBSTET. GYNECOL. 


131: 881, 1978.) 


THE FETUS meets its total nitrogen requirements, for 


both urea production and new tissue growth, princi- 


pally by the placental transfer of free amino acids. It is 
only recently that the umbilical uptake of individual 
free amino acids has been determined.' Thus it would 
be interesting to relate the concentrations of free 
amino acid within the placenta to the net transfer of 
those same amino acids across the placenta. Data re- 
garding free amino acid concentraticns in the human 
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placenta have been reported on only two previous oc- 
casions.” ? These studies are difficult to compare be- 
cause of differences in both tissue selection and:assay 
techniques. Also. data expressed per gram of placental 
wet weight are of questionable significance because of 
the large interstitial water space of trophoblast and the 
difficulty of separating trophoblast from other tissues 
in quantities sufficient for amino acid determinations. 
Therefore, in order to obtain a better estimate of actual 
intracellular amino acid concentrations, we combined 
placental amino acid measurements with measure- 


. ments of tissue fluid distribution. This allows for cor- 


rections based upon the contribution of plasma amino 
acids to the values measured per gram of placental wet 
weight. These concentrations can then be compared to 
those in a variety of other mammalian tissues. — 


Materials and methods 


"Tissue preparation. Five human placentas were ob- 
tained at the time of vaginal delivery from women with 
term, uncomplicated pregnancies. Within one to two 
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Fig. 1. Free amino acid concentrations in five term human placentas (+S.E.M.). Corresponding 
amino acid concentrations as determined by Pearse and Sornson? (A) and by Velázquez and associ- 
ates? (*) are also presented. Lower row represents data from Lemons and associates! showing amino 
acids in order of decreasing umbilical uptake from left to right. 


Table I. Distribution of water spaces in the pressed 
human placenta, measured by “C-inulin 
(milliliters water per gram pressed wet weight) 


Extracellu- Intracellu- Total 
Experiment lar water lar water water 
l 0.24 0.59 0.83 

2 0.27 0.56 0.83 

3 0.10 0.73 0.83 

4 0.16 0.68 0.84 

5 0.18 0.65 0.83 


minutes of delivery of the placenta, membranes were 
removed and a wedge of tissue was taken from an area 


' “approximately half the distance between the placental 


margin and the insertion of the umbilical cord. Ten to 
15 fragments, each weighing 250 to 650 mg., were re- 
moxed from this wedge, with care being taken to select 
(issue at approximately one third the distance from the 
membranes to the maternal surface. These fragments 


~ 


were washed rapidly of all visible blood with a normal: 
saline solution kept at 4° C. They were gently blotted 
dry of excess saline and either frozen immediately at 


—70° C. or used for in vitro incubations to determine 


inulin space. Time from placental delivery to freezing 
was less than three minutes for all specimens. The fro- 
zen samples were used for amino acid analysis: 

Tissue analysis. Within three hours of delivery, one 
to four tissue fragments were thawed and added to 4 to 
6 ml. of distilled, demineralized water and homog- 
enized with a glass tissue homogenizer for at least one 
minute. This was done with four separate homoge- 
nates, each containing a total of 0.4 to 1.0 Gm. of tissue. 
The homogenates were centrifuged at 4° C. for ten 
minutes. The supernatant fluids were decanted, im- 
mediately deproteinized by adding one-eighth volume 
of 20 per cent sulfosalicylic acid, recentrifuged, de- 
canted, and stored at —70? C. until analysis. 

The amino acids were analyzed utilizing a two- 
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Fig. 2. Intracellular versus.plasma concentrations of three amino acids found in human placenta. 
Placental concentrations (central stippled bands) represent mean estimates. Bars represent maxi- 


tively. 


column JEOL-6AH amino » acid analyzer and buffer 
systems as described by Lemons and associates.! The 
ninhydrin solution was made every 10 to 14 days and 
standards (100 uM) of the amino acids studied (Pierce 
Chemical Co., Rockford, Illinois) were analyzed in 
triplicate at the beginning and end of each batch of - 
ninhydrin. The coefficients of variation of optical den- 


sities within sets of three standards analyzed in a 36 . 


hour run were 2 per cent or less for all amino acids. In 


' order to avoid the interference of glutathione with the 


analysis of aspartic acid, glycine, and alanine, half of 


the sample collection from each homogenate was: 


treated with performic acid as described by Lemons 
and associates.! Concentrations were calculated for 
-each amino. acid by measuring the areas under. the . 
chromatogram peaks with a JEOL integrator 15 SK. 


Inulin space determinations. Incubations were,car- - 


ried out in 3.5 ml.. of Earle’s bicarbonate buffer 
mecium equilibrated. with 5 per cent CO; and 95 per 


. cent O; to maintain the pH at approximately 7.4 "C 
carboxy-inulin (New England. Nuclear, 0.05 mCi. per 


20 mg: specific activity) was ther added to each of the 
two flasks, to yield a final activity of 0.14 wCi per millili-- 


ter. Sufficient placental tissue fragments were added to. 
each flask to reach approximately 0.2 to 0.4 Gm. wet 


weight total tis$ue.. The contents were again équili- 


brated with the CO;-O; gas mixture and the flasks i in- . 


cubated in a metabolic shaker bath for 30 minutes. 

At the end of the incubation period, the placental 
tissue fragments were removed, blotted, and pressed 
" between two pieces of. Whatman No. 1 filter paper 
“under a 2.0 Kg. weight for 15 minutes. This method 
standardizes the relatively high amount of extracellular 


* 
Li 


fluid in these preparations by removing approximately : 


mum and minimum estimates based on maternal and i plasma amino acid contributions, respec- 


48 per cent of the wet weight of each fragment? Two 
unincubated tissue fragments were also pressed and 
weighéd. ‘They, were then lyophilized overnight to 
constant dry weight and reweighed to determine dry 
weight. 

The ‘incubated fragments were. transferred to vials 
containing 2.0 ml. of NCS tissue solubilizer (Amer- 
sham/Searle) and incubated at 50° C. in the metabolic 
shaker bath for 24 to 48 hours. After total digestion, 
500 yl aliquots of the solubilized tissue were added to 
15 ml. PCS scintillation solution (Amersham/Searle). 
At this time, 100 yl aliquots of each of the incubation 
media solutions were also added to 15 ml. of PCS. The 
media and solubilized tissue were counted in a 
Beckman LS-230 liquid scintillation counter. Counting 


_ efficiency was calculated by means of the sample chan- 


nels ratio technique.’ 
Calculations. The inulin space was calculated as fol- 
lows: 


d.p.m. "C/üssue sample (Gm.) | 
Inulin space = = (1) 
(pressed wet weight mg.) X 
d.p.m. ^C/ml. media + 


Total water was calculated from the wet and dry 
‘weights. The percentage change in the wet weight of 
placental tissue produced by pressing was 48 per cent. 
Therefore, intracellular water space of the tissue was 
calculated as the intracellular water (ICW) space of the 
pressed tissue X 0.52 and extracellular water (ECW 
space as the difference between tota water and in- 


‘ tracellular water. 


If the interstitial amino acid concentrations (or u 
plasma concentrations) of maternal and fetal body" 
fluids were ‘equal, the intracellular concentration of 
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9 Table II. Maternal venous and umbilical venous plasma amino acid concentrations collected at vaginal 


* _ deliveries of healthy term pregnancies*micromoles per milliliter) 


| - Lindblad ` | 
S Dallaire et,al.* ' . and Baldesten® Veidzquez etal.’ Cockburn et al.? 


Ornithine 0.106 0.101 0.029 | 0.089 0.029 0.083 0.648 0.116 
Lysine 0.072 0.345 0.000 . 0.318 0.110 0.174 0.118 0.331 
Histidine 0.04 0.814 0.079 0.112 0.058 0.150 0.690 0.126 
Arginine, : | 0.065 * 0.107 0.023 0.065 . 0.033 0.098 0,061 0.102 
Taurine 0.161 0.214 0.043 ` 0.181 0.014 0.053 0.C38 0.090 
Aspartic. acid 0.053 0.024 0.005 0.010 . 0.028 0.050 ` 0.606 0.011 
Threonine 0.182 0.242 0.124 0.234 0.131 0.266 0.193 0.290 
Serine 0.175 0.145 0.073 0.130 — 0.098 0.177 — — 
Asparagine 0.332 0.454 0.051 0.059 . 0.088 0.115 — — 
Glutamic acid 0.199 0.224 0.044 0.068 0.077 0.123 0.095 0.131 
Glutamine — — 0.331 0.550 0.318 0.340 — — 
Glycine 0.247 0.259 . 0.094 0.239 0.133 0.145 0,123 0.248 
Alanine 0.117 0.383 0.339 0.441 0.25% 0.428 0.301 0.389 
Citrulline . 0.019 0.009 0.008 0.009 — — 0.016 0.020 
Alpha-amino butyric acid — — 0.009 0.024 — U— 0.009 0.016 
Valine 0.061 0.200 0.121 0.224 ' 0.083 0.140 ` 0.133 0.237 
Methionine 0.044 0.030. 0.008 0.018 0.035 0.057 0.020 0.029 
Isoleucine , 0.006 0.063 0.034 0.062 0.044 0.080 0.045 0.072 
Leucine ' 0.010 0.108 0.064 0.118 ; 0.059 0.096 0.080 0.136 
Tyrosine 0.016 0.051 0.026 0.061 0.035 0.059 0.032 0.063 


Phenylalanine — 0.017 0.071 0.036 0.067 0.041 0.068 0.045 0.081. 


* Combines umbilical venous and arterial blood. 





amino acids in placental tissue could be calculated as: glutamic and aspartic acids, are the three in greatest 
| (amino acid)in wet wetgnt — (amino acid)prosma X ` concentration within the placenta. Levels of five nones- 
l sential amino acids (glutamic atid, aspartic acid, 
: ECW = (amino acid)icw. (2) ; : ] 
e alanine, glycine, and glutamine) were all above 0.5 
i Since maternal and fetal plasmas have different con- moles per gram. In general, the aromatic and basic 
centrations, the intracellular concentrations have been amino acids were present in lower concentrations. 
} ‘calculated in two ways; first using the maternal concen- Methionine, a-aminobutyric acid, and urea precursors 
trations for calculation of the extracellular contribu- such as ornithine and citrulline were present in the 
tions to total tissue concentrations (giving a maximum lowest concentrations. 
intracellular concentration) and then calculated using Table II includes data from five previous stud- 
the fetal concentration (giving a minimum intracellular les? 77? regarding plasma amino acid concentrations in 
- concentration). cord and maternal blood at delivery of term infants. 
The mean concentrations of amino acids from these 
Results | studies were used for the calculation of intracellular 
The distribution of tissue fluid as determined by "C amino acid concentrations as described in the Methods 
inulin is shown in Table I. The mean amounts of ECW section. | 
and ICW were 0.19 + 0.06 and 0.64 + 0.07 ml. per Table III presents the maximal and minimal esti- 
gram pressed weight, respectively. Placental total wa- mates for each amino acid in the placenta. The relative 
ter, as determined by lyophilization of pressed tissue, order of the amino acids changes very little, whether 
. was 0.83 + 0.01 ml. per gram pressed weight. These one considers total tissue concentrations (Fig. 1) or in- 
values for water spaces are in good agreement with the tracellular concentrations (Table III). Certain amino 
data of Smith and associates.? | acids such as histidine, ornithine, a-aminobutyric acid, 
The mean + S.E.M. concentrations of the 21 amino and isoleucine appear to be present predominantly in 
acids measured in the five term placentas are shown in ECW rather than intracellularly. 
*' M^ Fig. 1 (micromoles per gram placental wet weight). The 
" *most abundant placental free amino acid is taurine, Comment 
2 = present in concentrations 40 per cent higher than Placental amino acid concentrations per gram of wet . 
` omen itamic acid, the amino acid present in the next high- weight correlate fairly well with the data of Pearse and 
7" est concentration. Taurine and the acidic amino acids, Sornson,* but poorly with those of Velazquez and asso- 
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0.026 0.088 , 0.048 0.095 
0.118 0.342 0.108 0.304 
0.064  . 0,104 0.066 0.261 
0.032 . 0.085 0.048 0.001 . 
0.044 0.135 0.060 0.135 
0.009 0.019 0.020- 0.021 
SS ne 0.158 0.258 
0.074 0.145 0.104 ` 0.149 
Ee = 0.157 0.209 
0.101 0.127 0.103 0.135 
an ee 0.325 0.445 . 
0.114 0.265 0.149 0.231 
0.276 0.435 0.258 0.415 
= = 0.014 0.013 
0.011 0.020 0.019 0.020 
0.109 0.228 0.101 0.206 
0.018 0.025 0.025 0.032 
0.042 0.064 0.034 0.068 
0.081 0.199 0.059 0.117 
0.036 0.063 0.029 0.059 
0.040 0.074 0.036 0.072 


ciates.? Fig. ‘I presents our data zs a histogram with 
placental amino acids shown in order of decreasing 
concentration. Glutamic and aspartic acids, alanine, 
and giycine were <ound to be up tc four times the con- 
centrations reported by Velázquez and taurine concen- 
tration was 50 times greater. In addition, we report the. 
concentrations of citrulline and @-aminobutyric acid; 
not previously measured in placental tissue. 

Table IV abstracts data from a number -of 
sources!!! regarding free amino acid concentrations 


-in a variety of tissues. In general, placental tissue is 
similar to other tissues in that certain amino acids such , 


as taurine, glutamic acid, aspartic acid, alanine, glycine, 
glutamine, and serine. are found in concentrations 
greater than 1.0 umole per gram wet weight. Concen- 
trations of most placental amino acids were found to be 
lower than those of fetal monkey” and rabbit’? liver. 
The only exceptions were noted when comparing our 
data with free amino acid concentrations of livers of 22 
to 24 week human abortuses? where taurine and as- 
partic acid were present in lower concentrations than in 
placental tissue. 

The amino acids can be divided into three groups on 
the basis of the concentration differences between in-, 
tracellular and plasma concentrations. As shown in Fig. 
2, these are composed of amino acids showing a high 
. "placental/plasma ratio such as taurine, glutamic and 
aspartic acids, 
plasma/placental ratio, such as histidine, asparagine, 


alanine, and glycine; those with a high. 
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Table III. Placental free amino acid concentration 
(micromoles per milliliter) intracellular water) 










T rs Corrected for Corrected for 
Amino acid maternal plasma |> fetal plasma 






Taurine *10.426 + 3.049* 10.300 + 3.053, 
Glutamic acid 5.679 + 1*3154 * , — 5.626 = 1.156 
Aspartic acid 3.448 x 1.176 3.446 + 1.176 
Alanine 1.987 + 0.528 1.722 + 0.538 
Glycine 1.655 + 0.350 1.503 + 0.342 
Glutamine "1.135 + 0.507 0.934 + 0.528 
Threonine . 0.786 + 0.212 0.617 + 0.195 
Serine 0.721 + 0.086 0.651 + 0.071 
Lysine 0.508 + 0.067 0.170 + 0.114 
Valine 0.342 + 0.111 0.166 + 0.111 
Arginine 0.320 + 0.062 0.242 + 0.062 
Leucine 0.305 + 0.155 0.212 + 0.172 
Tyrosine ‘0,220 + 0.081 0.173 + 0.081 
Phenylalanine 0.173 + 0.034 0.112 + 0.039 
Asparagine 0.120 + 0.024 0.038 + 0.028 
Isoleucine 0. 105 + 0.059 0.056 + 0.051 
Citrulline 0.100 + 0.044 0.100 + 0.044 
Histidine 0.074 + 0.030 0.000+ — 
Alpha-amino 0.054 + 0.030 0.037 + 0.032 
-~ butyric acid 

Methionine Trace , — Trace — 
*Mean + S.D. 


^ 


and a-aminobutyric acid; and an intermediate group 


‘such as threonine and serine. 


^ 


In some respects, one could view the spectrum of 
amino acid concentrations in placental tissue as fairly 
similar to that in other tissues. However, several points 
should be made in that regard. The placenta is the only 
tissue among those in which free amino acid concen- 
trations have been measured where the cell membrane 
is concerned not only with pumping amino acids into 
the cell but also of effecting a net transfer across the 
cells, into fetal interstitial fluid and this into the fetal 
circulation. Fig. 1 includes not only the profile of amino 
acid concentrations which we have measured in the 
placental tissue, but also shows the order of amino acids 
in terms of their umbilical uptake, determined in the 


-study by Lemons and associates. It is striking that 


taurine and glutamic and aspartic acids are transferred 
to the fetus in the léast amounts, and yet are the three 


in highest concentration within the placenta. Gluta- 


mine, which represents the largest percentage of the 
total nitrogen transferred to the fetus as amino acids, is 
at a fairly low. concentration in placental tissue. The 
intracellular concentration of taurine is as high as that 
found in any other tissue, approximately 10 millimolar: 
Taurine has been found in relatively high concen 

trations in mammalian liver, brain, skeletal and cardiac 
muscle, lung, and kidney. Sturman and Gaull!5 have 
detected taurine in concentrations of 4 to 6 moles per 
gram wet weight in human fetal brain and liver an 
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. Taurine — 5.240 6.384 7.88 13.88 
Glutamic acid  * 4.960 11.0 : — 6.517 3.327 4.89 0.79 
Aspartic acid ' 1.140 3.7° 1.85 1.105 1.579 0.80 0.37 
Alanine 0.810 0.80 — 1.056 3.652 6.53 2.32 
Glycine 0.628 1.16 3.61 0.88 2.280 5.78 1.59 
Glutamine 0.568 © e 32 — 4.747 3.726 — ’— 
Threonine 0.347 0.42 1.12 0.605 0.798 1.02 0.61 
Serine - 0.296 1.16 2.81 1.067 3.314 1.39 0.36 
Valine 0.171 0.12 0.26 0.291 0.393 1.31 0.26 
Leucine ' 0.135 . 0.09 — 0.191 0.328 1.28 0.32, 
Tyrosine 0.092 ~ 0.06 : — 0.116 0.160 0.56 0.19 
Phenylalanine 0.078 0.06 — 0.091 0.121 0.49 0.18 
Isoleucine 0.055 0.03 0.101 0.115 0.160 0.56 0.18 
Lysine 0.228 0.23 — 0.205 0.630 0.88 — 
Arginine ` 0.133 0.15 0.17 0.03 0.03 — — 
Histidine 0.065 0.09 0.07 0.174 0.671 0.76 a 
Ornithine 0.021 — — 0.03 0.364 116 ` — 


* Neidle, A., et al.!! 

tSeta, K., et al.” 

tGerritsen, T., and Waisman, H.!? 
§ Hsu, J., et al.™ 


noted a significant uptake of *S taurine in milk when 
given to newborn rat pups. They hypothesize that 
taurine, thought to be a neurotransmitter in brain and 
retina and necessary for bile acid conjugation, may be 
an essential nutrient for human infants. The presence 
of very high levels of taurine in human term placentas, 
despite the fact that it is.not transferred to the fetus in 
any appreciable amounts, only increases the interest 
concerning its role in metabolism. 

Glutamic acid is present in the highest concentration 
per milliliter of ICW except for taurine. Recently, Oli- 


vera and Meigs?^ *: demonstrated that isolated human 
mitochondria support oxidative phosphorylation in the 
presence of 10 mM. glutamate and that 20 per cent of 
this respiration could be accounted for by an alternate 
pathway involving cytochrome P-450 and glutamate. 
The finding of a very high intracellular concentration 
of glutamate, together with the observation reported 
by Lemons and associates that glutamate is the only 
amino acid which shows a net aike from the umbilical 
circulation into the placenta, suggests that it may be an 
important metabolic substrate for trophoblast. 
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How does maternal smoking affect birth weight and 


maternal weight gain? 


Evidence from thé Ontario Perinatal Mortality Study 


i . 
MARY B. MEYER, Sc.M. 
Baltimore, Maryland 


A large data set was used to examine the possibility that maternal smoking during | 
pregnancy causes low birth weights by reducing maternal appetite, eating, and weight gain. 
AS always, birth weight distributions shifted downward as maternal smoking level increased. 
Maternal weight gain distributions, on the other hand, were the same for smokers and 
nonsmokers. Within each level of maternal weight gain, from less than five pounds to over 
40 pounds, the more the mothers smoked the greater was the percentage of neonates 
weighing less than 2,500 grams. This evidence supports a direct effect of maternal smoking 
on birth weight, possibly die to the hypoxic effects of carbon monoxide, rather than one 
mediated through eating. Efforts to prevent or reduce smoking should have greater benefits 
for mother and child than would efforts to increase food intake among pregnant women 


who smoke. (Am. J. OBSTET. GYNECOL. 131: 888, 1978.) 


THE FACT THAT WOMEN Me smoke cigarettes dur- 
ing pregnancy have lighter babies than similar women 
who do not snioke has been shown consistently by more 
than 45 studies with an aggregated total of over half.a 
million births. The whole distribution of birth weights 
shifts downward as the number of cigarettes increases, 
independently of other maternal and infant factors 
that influence birth weight, even including gestational 
age. As a result of these studies it is generally accepted 
that the relationship between maternal smoking and 
reduced’ birth weight is one of cause and effect (see 
previous papers and reviews).'~® 

In the search for mechanisms whereby maternal 
smoking could reduce birth weight, it is natural to ask 
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whether women who smoke may have smaller appe- 


tites, eat less, and gain less weight, which in turn might 
result in lighter babies. Earlier studies and reviews in 
which this question was addressed did not find differ- 
ences in weight gain between smokers and nonsmok- 
ers, and concluded that the effect of maternal smoking 
on birth weight was not mediated in this way." ** 4 Re- 
cently, however, Rush? and Davies and associates? have 
presented evidence.that the mean weekly wei ight gain is 
less if the mother smokes and that this is reflected in 
the infant's weight at birth. These findings raise the 
possibility that increasing the nutritional level of 
mothers who smoke during pregnancy might offset the 
effect of smoking on the weights of their babies. 

Because of the potential importance of this concept, 
and because the two studies cited were based on rel- 
atively small numbers of births, I have analyzed the re- 
lationships between maternal smoking, maternal 
weight gain, and birth weight, using data from the On- 
tario Perinatal Mortality Study. The large size of the 
Ontario Study has made it possible to control many 
other factors that influence birth weight, some of which 
may also influence maternal weight gain. 

Fundamental questions to be answered are, first, do 
smoking mothers gain less weight than nonsmoking 
mothers? Second, if so, are the birth weights of their 
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infants reduced only in proportion to the maternaly 
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weight reduction, or alternatively, Is birth weight inde- 
pendently reduced by maternal smoking at each level 
of maternal weight gain? Finally, are the results prop- 
erly controlled Zor the role played by differences in 
socioeconomic status and gestaticnal age? 


Methods 


The Ontario Perinatal Mortality Study collected in- 
formation on antecedent, prenatal, and perinatal fac- 
tors and events from, all single births in 10 teaching 
hospitals in Ontario during 1960-61, comprising 
51,490 births and including 701 fetal deaths and 655 
neonatal deaths. Details of the study data, purpose; and 
methods have been described elsewhere.’ 

Mothers were interviewed in the early postpartum 
period and were asked, among many other questions, 
the maximum number of cigarettes smoked at any time 
during pregnancy. Answers were grouped as “none,” 
“less than one pack,” and “one pack or more" per day. 


For this analysis the subset cf births to English- - 


speaking Canadian women has been used (N = 
31,788). Numbers of births are sufficient to allow 
cross-tabulation by combinations of smoking level, 
maternal weigh: gain, birth weight, and gestation. Be- 
cause classification of births by private and public.hos- 
pital pay status revealed differences in the distributions 
of toth independent and outcome variables, analyses 
are shown separately for each status. 


Results 


A downward shift in the distribution of birth weights 
directly related to the amount smoked during preg- 
nancy was seen, as in all other studies, and is shown in 
Fig. 1. 

In Fig. 2 the distributions of maternal weight gain in 


term pregnancies (38+ weeks) are compared for smok- 


ing and nonsmoking mothers in each hospital pay 
status category. Maternal smoking has no significant 
effect on these distributions, the smokers' curve being 
slightly higher for private patients and slightly lower 
for public patients than the nonsmokers' curves. The 
median numbers of pounds gained by nonsmoking and 
smoking private patients and by nonsmoking and 
smoking public patients are 22.55, 22.59, 22.60, and 
22.59, respectively. 

Fg. 3 shows that the percentage of low-weight in- 
fants increases consistently with smoking level within 
each maternal weight gain group (by five-pound inter- 
vals) for private and public patients. The figure also 
shows that among private patients who smoke more 
than a pack of cigarettes a day the percentage of low 
birth weights decreases as maternal weight gain in- 
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Fig. 1. Percentage distribution of birth weights by maternal 
smoking from Ontario Perinatal Mortality Study. Births to 


_ English-speaking women born in Canada (N = 31, 788). 
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Fig. 2. Percentage distribution of maternal weight gain by 
maternal smoking. Births of 38+ weeks' gestation. Private 
hospital status: nonsmokers, N = 12,151; smokers, N = 
11,349. Public hospital status: nonsmokers, N = 1,535; smok- 
ers, N = 2,955. 


creases, suggesting a correlation between. birth weight 
and maternal weight gain for these births. 

To test whether this trend is due to differences in 
duration of pregnancy, with maternal weight gain and M. 
birth weight both increasing with time, the term births "A 
shown in Fig. 3 are subdivided into early (38 to 39 œ 
weeks), average (40 to 41 weeks), and late (42+ weeks). 
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Fig. 3. Percentage of birth weights under 2,500 grams by ma- 
ternal smoking level within maternal weight gain group (five- 
pound intervals) by hospital pay status (Ontario Study). Ca- 
nadian, English-speaking subjects. Births. of 38+ weeks’ ges- 
tation. 


Fig. 4 shows the percentage of birth weights under 
2,500 grams by maternal smoking level within these 


' groups. A regular and significant increase in the per- 


centage of low birth weights with increasing numbers 


of cigarettes smoked is again observed within all sub- 


groups. In addition, low-birth- -weight rates decline as 


gestation increases in all groups, as one might expect. 


Fig. 5 shows a similar comparison, by smoking level, 
of the percentage of mothers who gained less than 
10 pounds among early, average, and late term 
births. No significant trends are seen either by smoking 
Or by gestation except for the high frequency of low 
weight gain in private status mothers who smoked 
more than a pack of cigarettes per day and carried 
their babies at least 42 weeks. 

Further relationships between gestation, birth 
weight, and maternal weight gain are shown in Table I, 
in which gestational age, maternal weight gain, and 
smoking level are cross-tabulated and the percentage 
of low-birth-weight babies shown within each category. 
The inverse relationship between smoking level and 
frequency of low birth weights appears quite consistent- 
ly despite small numbers in some cells of Table I. In 
one section of the table (private hospital status, births at 
38 to 39 weeks) there is also an inverse correlation be- 


tween maternal weight gain and frequency of low birth 


weights within each smoking group, suggesting that 
both smoking and maternal weight gain affect birth 
weight. However, this relationship is not found at other 
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Fig. 4. Percentages of birth weights under 2,500 grams by 
maternal smoking level for early, average, and late term 
births, Private hospital status and public hospital status. (Bars 
show 95 per cent confidence intervals.) l 


gestational ages or in any subgroup of patients of pub- 
lic hospital status. 


Comment l 

In this analysis it was found, as in all other reported 
studies, that mothers who smoke during pregnancy 
have babies of lower birth weights than similar mothers 
who do not smoke. On the other hand, there were no 
significant differences in the distribution of maternal 


weight gain by smoking habit, and term births (38 to 41 


weeks) showed no significant differences by smoking 
level in the proportion with low weight gain. Further- 
more, within each level of maternal weight gain, from 
less than five pounds to 40 pounds or more, there was 
a clear increase in the proportion of low-birth-weight 
babies as the level of maternal smoking increased. We 
conclude that the mechanism whereby maternal smok- 
ing reduces birth weight.i is not due to a reduction in 
maternal nutrition as reflected in weight gain, but 
rather that there is an independent, direct ne of 
smoking on fetal growth. 

The study by Rush? is hard to evaluate because of 
small numbers of subjects, a total of 162, of whom only 
41 who smoked at registration for prenatal care were 


still smoking at delivery, and because of population ` 


selection factors that led to large differences between 
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smokers and nonsmokers in age, parity, marital status, 
and education. The larger population of the study by 
Davies and colleagues? (N = 1,159 mother-infant pairs) 
is homogeneous for these important factors among 
mothers with different smoking habits, and there were 
450 smokers in the study. However, both studies share 
a common problem in interpretation of the built-in 
correlation that exists between maternal weight gain 
and fetal growtk. 

In the dynamic course of pregnancy the mother 
gains weight averaging around IC to 12 kilograms, and 
the baby grows from a single cell to a mean weight of 
3,300 grams. Maternal weight gain resulting from 
added maternal tissue and blood occurs early, but by 
term the products of conception account for about 40 
per cent of the total. The strongest determinant of 
maternal weizht gain and of fetal growth and ultimate 
birth weight is gestational time, insuring some degree 
of correlation as both increase together. A more direct 
source of correlation is the fact that the same fetus is 
weighed twice; once as it grows inside the mother and 
again at birth. The timing of fetal growth relative to 
maternal weighr gain makes this correlation increas- 
ingly strong 2s term approaches. Based on figures from 
Hytten and Leitch,’ at 10 weeks the fetus accounts for 
less than 1 per cent of maternal weight gain. Between 
10 and 20 weeks, increase in fetal weight is 9 per cent of 
the maternal weight increase; at 20 to 30 weeks it is 28 
per cent, and at 30 to 40 weeks it is 51 per cent. The 
proportions would be larger for mothers with low 
weight gain. It follows that any independent factor that 
decreases the rate of fetal weight gain will be reflected 
in the amount of weight gained by the mother, and that 
the correlations observed by Rush? and Davies and as- 
sociates® and incicated in some of my analyses are easily 
explained. The mother gains less weight in late preg- 
nancy because the fetus gains less weight, and not vice 
versa. This relationship probably accounts for the 
trends in that section of Table I showing birth weight to 


be related to maternal weight gain as well as to smoking 


level. 

As the nutritional hypothesis is not supported by the 
Ontario data, we need to lock for an alternative 
mechanism more in line with the observations from a 
large number of studies. There is evidence that smok- 
ing has acute effects on blood flow, which may account 
for part of the difference. Effects of smoking or of 
nicotine on metabolism, on the induction of liver and 
placental enzymes, and on body weight have been 
demonstrated.* ? In the Ontario Study population 
there was a slight downward shift in the distribution of 
prepregnancy weights for mothers who smoked, and 
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Fig. 5. Percentages of mothers who gained less than 10 
pounds by maternal smoking level for early, average, and 
late term births. Private hospital status and public hospital: 
status. (Bars show 95 per cent confidence intervals.) 


Table I. Frequency of low birth weight by maternal 
weight gain and maternal smoking for early, average, 
and late term births (Ontario data for Canadian, 
English-speaking subjects) 







Births «2,500 grams (95) 


Cigarettes per day 


Private hospita? status — 12,151 8,059 3,287 
N): 
38-39 «10 8.1 9.6 27.8 
10-24 3.9 7.2 10.1 
25+ 2.4 3.9 4.2 
40-41 «10 3.1 (1.7)* 12.5 
10-24 1.1 2.5 4.5 
25+ 0.6 1.4 2.3 
42+ <10 (2.4) (3.7) (9.1) 
10-24 1.4 (1.0) (2.5) 
25+ (0.2) (0.7) 1.2 
Public hospital status (N): 1,535 1,911 1,044 
38-39 <10 (4.0) 13.9 (14.3) 
10-24 6.0 12.4 16.5 
25+ (2.3) 5.3 10.0 
40-41 «10 (5.2) (2.8) (5.9) 
10-24 2.9 4.9 8.6 
25+ (0.2) 1.4 3.2 
42+ <10 an (7.1) (9.1) ' 
10-24 (1.2) (1.6) — 
25+ _e (2.3) (6.2) 


*Rates in parentheses are based on fewer than five birth- 
weights under 2,500 grams. 
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.have survival value, but there also may be a 


birth weight is known to be strongly correlated with 


maternal size." > 1° Nevertheless, as for weight gain 


comparisons, within each level of prepregnancy weight 


there was a clear increase in the proportion of birth 
weights under 2,500 grams as smoking level increased. 

Although the mechanisms described above probably 
play some role in the birth weight differences, the hy- 
pothesis most strongly supported by the evidence is 
related to oxygen. Because of the crucial need for an 
adequate, steady oxygen supply, numerous adjust- 
ments for maintaining it are known to occur, some 
maternal, some placental, and some fetal. Fetal growth 
normally occurs at a relatively low oxygen tension. The 
levels of carboxyhemoglobin that occur in smoking 
mothers and their fetuses further reduce the partial 
pressure of oxygen in the fetal circulation.!! A reduc- 
tion in fetal growth rate might be expected when the 
availability of oxygen to the growing tissues is reduced, 
but at the same time the oxygen demand of a smaller 
fetus is less. Regarded in this way, the birth weight 
reduction that accompanies maternal smoking may 
price paid 
if, for example, the number of cells in some vital part is 
reduced by a reduction in rate of mitosis. 

Some disturbing observations from longer-term 
studies include: the finding by Davies and associates? 
that head circumference and length at seven to 14 days 
were reduced in proportion to maternal smoking level; 
the observations by Miller and co-workers"? that low- 
birth-weight babies of smoking mothers are also short 
for dates at birth and continue to grow at low per- 
centiles for height and weight after birth; and the 
finding of Dunn and colleagues? that at age 64% years, 
the children of smoking mothers had more neurolog- 
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ic and electroencephalographic abnormalities, lower 
mean scores on 45 of 48 psychological tests, and slightly 
lower school placement than those of nonsmoking 
mothers,?? corroborating the previous findings of But- 
ler and Goldstein." 

The hypothésis that the birth weight reduction of 
smokers' babies is due to the hypoxic effect of carbon 
monoxide is supported by the fact that increasing al- 
titude has effects on pregnancy very similar to those of 
maternal smoking. The most prominent change with 
altitude is a reduction in birth weight.” Ratios of 
placenta weight to birth weight increase directly with 
increasing alütude'" and also with the number of 
cigarettes smoked," possibly increasing the efficiency 
of oxygen delivery. 

In conclusion, evidence from the Ontario Perinatal 
Mortality Study does not support the hypothesis that 
the birth weight reduction associated with maternal 
smoking is due to less eating and less weight gain 
among smoking mothers. A direct effect of maternal 
smoking on fetal growth, possibly mediated by a re- 
duced oxygen supply due to carbon monoxide, is sup- 
ported by the Ontario data, as well as by the studies of 
Davies and associates? and Rush.? Attempts to discour- 
age women from starting to smoke and to persuade 
pregnant women in particular to avoid smoking should 
have greater benefits than attempts to increase the 
caloric intake of pregnant women who smoke. 


The essential collaboration of Dr. Carol Buck, Pro-. 
fessor of Epidemiology and Preventive Medicine, Uni- 
versity of Western Ontario, and member of the Ontario 
Perinatal Mortality Steering Committee, 1s gratefully 
acknowledged. Data were kindly made available by the 
Ontario Ministry of Health. 
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Intermittent breathing beore death in fetal lambs 
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The presence of fetal breathing, even if episodic ir character, may not indicate fetal well 
being. In a study of fetal lambs with long-term impantation of catheters and electrodes, five 
of six lambs which died before the onset of labor Fad terminal episodes of continuous 
breathing, preceded by 4% to 45% hours of abnormal intermittent breathing. Intermittent 
bursts of slow gasping or rapid breathing at excepzionally regular rates and depths were 
observed. The rapid pattern was associated with epileptiform seizures in two of three 
lambs. In all lambs, the abnormal intermittent bre=hing was preceded by prolonged apnea. 


(AM. J. OBSTET. GYNECOL. 131: 894, 1978.) 


IN A recent paper Patrick and associates! described a 
pattern of monotonous continuous breathing actiu ty, 
preceded by prolonged apnea, in fetal lambs which 
died before the onset of labor. Two other abnormal 
patterns were identified: apnea with gasping and apnea 
interrupted by brief episodes of breathing and gasp-mng. 
Transformations from one pattern to another and the 
appearance of similar patterns in fetuses which re- ov- 
ered and were born alive were also reported. 

In view of the diversity observed in 16 lamb., it 
seemed that a review of additional cases might sed 


light on some of the relationships between abnormal 


patterns. This report describes two patterns of irter- 


mittent breathing observed in feta] lambs immediately 


before a terminal episode of continuous breathing 


Method 


' Six fetal lambs, of 24 set up in 1976 for contincous 
recording of fetal breathing and other variables, died 
prior to or at the beginning of labor. The death oc- 
curred 4 to 19 days after surgery at gestational ages 
from 112 to 139 days. All the lambs had long- erm 
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implantation of catheters to record tracheal, amniotic, 
and carotid arterial pressures and heart rate. In addi- 
tion, three fetuses had electrodes implanted extradur- 
ally for recording the electrocorticogram. Continuous 
graphic recordings of these variables were begun 24 to 
36 hours postoperatively by methods described previ- 
ously.? The analogue voltages of the tracheal pressure : 
changes were recorded for intervals of two to four 
hours on magnetic tape, and selected segments were 
later converted to digital form for quantitative com- 
puter analysis according to the method of Belcher and 
colleagues.! 

Recovery from surgery, as judged by normal arterial 
blood gas values and the resumption of episodic 
breathing, occurred normally in all fetuses. The cause 
of death in each lamb remained uncertain despite 
postmortem examination. 


Results 


Apneic pattern. One fetus died on the seventh 
postoperative day, 11 hours after the onset of apnea 
with sporadic gasping. Normal episodic breathing had 
gradually diminished in the preceding two days. 
Carotid blood gases and pH were within the normal 
range ten hours before death. 

Intermittent patterns. In the other five fetuses, a 
period of apnea of one to 95 hours followed a reduc- 
tion in the incidence of normal breathing movements. 
After the apnea, intermittent breathing activity re- 
sumed in two distinct patterns which differed from 
normal by their uniformity of rate within episodes and* 
from one episode to the next. The episodes gradually 
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Fig. 1. à, Normal pattern of rapid irregular episodic fetal breathing recorded five days before fetal 
death. b, Record of abnormal regular episodic breathing from same fetus 14 hours before death. At 
this time blood gas determinations showed Po; = 17, Pco; = 61, pH 7.05. Both tracings are com- 
puter recónstructions on an x-y plotter of pressure changes from an intratracheal catheter. 


merged into a monotonous continuous pattern which 
persisted to within.a few minutes of death. The inter- 
mittent patterns lasted 444 to 45% hours and the con- 
tinuous patterns 20 to 140 minutes. 6 
Slow gasping pattern. This was observed in two 
fetuses. After an apneic interval, short bursts of gasp- 
ing activity lasting about a minute occurred at intervals 
of ten minutes or more. Within each burst, individual 
gasps had frequencies of 10 to 15 per minute and vary- 
ing amplitudes of 5 to 30 mm. Hg. During the ensuing 


' four to five hours, the duration of the bursts length- 


ened and the intervals between them shortened and 
were punctuated with additional gasps. The most strik- 
ingly abnormal characteristic was the total absence of 
breathing at rates in excess of 20 per minute. 


The final continuous episode of breathing lasted 90 


to 140 minutes and had a fixed rate of 10 to 20 breaths 


_ per minute at amplitudes of 10 to 15 mm. Hg, with a 


terminal decline to 5 mm. Hg. 
In both fetuses, the preceding apneic intervals of 9 


.hypoxemia (Po, = 


and 15 hours were accompanied or preceded by 
| 12 and 15, respectively). Pco, and 
pH values were normal in one fetus and showed only 


mild acidemia in the other. 


In one fetus, bursts of gasping were accompanied by 
brief decelerations of heart rate and by mild hyperten- 
sion. These were not observed in the other fetus, but 
may have been obscured by maternal breathing 
movements. The electrocorticogram of this fetus re- 


. mained in low voltage throughout all the abnormal 


breathing. 

Rapid breathing pattern. This was seen in three 
fetuses. After an apneic interval, rapid breathing began 
at intervals of 5'to 20 minutes, at rates of 40 to 60 
breaths per minute, with depths of 10 to 15 mm. Hg. 


The breathing ‘was. characterized by much iur 


regularity of rate and uniformity of depth than is oB- 


served in normal episodic breathing (Fig. 1). 


The duration of episodes varied from 0.5 to one. 
minute in one fetus to up to 20 minutes in another. 
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Fig. 2. Convulsive disorder associated with abnormal episodic breathing, hypertension, and heart 
rate decelerations. The electrocorticogram is recorded with a 1-4 Hz band pass filter, carotid arterial 
blood gases at A were Po, = 18, Pco, = 51, P3 = 7.32. The fetus died 30 hours later. 
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Fig. 3. Observed relationships of breathing patterns before 
death in fetal | lambs. 


Subsequently, the intervals between breathing episodes 
diminished. In two fetuses, sporadic gasps were ob- 
served in increasing numbers at the end of beathing 
episodes. 

The episodes of breathing and gasping gradually 
coalesced into a uniform continuous pattern, which 
lasted 45 to 110 minutes, at breathing rates of 10 to 20 
per minute and resembled the continuous pattern ob- 
served after slow gasping. In the third fetus, uniform 
breathing at rates of 30 to 60 per minute lasted for an 
hour and then returned to an oscillating pattern dur- 
ing the final 45 minutes. 

In two of these three fetuses, blood gas- tensions and 

H were normal] at the end of 20 and 95 hours of 
nea. In the third, there were two periods of apnea of 
one hour each, separated by an 11 hour interval of. 


minimal episodic breathing. Carotid blood gases dur- 


ing this intem showed normal oxygen tension with 
slight acidemia and hypercapnia. Nine hours later, 6 
hours after the onset of abnormal episodic breathing 
and 14 hours before death, there were hypoxia and 
severe acidemia (Fig. 1, b). 

Blood pressure elevations of 20 to 40 mm. Hg were 
associated with breathing episodes in all three fetuses. 
The hypertensive episodes were accompanied by heart 

rate decelerations of 50 to 70 B.P.M. in two fetuses, and 
by a biphasic change, tachycardia followed by brady- 
cardia, of +25 to 30 B.P.M. in the third. The cardio- 
vascular changes were obscured when the breathing 
episodes began to coalesce. 

Electrocortical activity was recorded in two fetuses. 
In both, each breathing episode was accompanied by 
epileptiform high-voltage activity followed by extreme 
low voltage for about a minute, as well as by hyperten- 
sion and heart rate decelerations (Fig. 2). In one fetus, 
breathing sometimes continued between seizures with 
the electrocorticogram in low voltage and without car- 
diovascular changes. 


Comment 


In the past few years, it has been clearly established 
that prolonged fetal apnea is abnormal and suggests a 
deteriorating fetal condition. The presence of continu- 
ous fetal breathing is also recognized as abnormal and 
has perhaps a more immediate sinister prognosis. This 
report offers evidence that the presence of abnormal _ 
intermittent breathing may be an equally grave sign - 
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and, in the rapid regular pattern, may be. associated 
with epileptiform seizures. The observed relationships 
between abnormal patterns are illustrated in the ac- 
companying diagram (Fig. 3). It should be understood 
that reversibility may be complete or partial, and that 
further experience may reveal additional patterns, 
pathways, or points where death may occur. 

Patrick and associates! reported four fetuses with 
abnormal episodic breathing associated with acidemia 
and with heart rate and blood pressure changes re- 
sembling those described’ here. In two the episodes 
accelerated and coalesced into continuous breathing 
with acidemia. These lambs recovered and were later 
bern alive. In the other two death occurred when the 


breathing episodes were still widely spaced. As the au- | 


thors pointed out, similar breathing patterns and blood 


pressure changes, but with tachycardia rather than- 


bradycardia, had been described by Teramo and col- 
leagues? during convulsions induced in fetal lambs by 
injections of lidocaine. We observed convulsive disor- 
ders in two cf three lambs with abnormal episodic 
breathing. In one of these we measured arteria] blood 
gases before, during, and after convulsive episodes on 
several occasions and observed asphyxial changes simi- 
lar to those, described by Teramo and associates. We 
have also observed a similar breathing pattern associ- 


ated with convulsions in a fetal lamb which survived 7 


after the disorder was controlled with phenobarbitone. 

It is possible that the implanted cortical electrodes, 
which enabled the confirmation of these convulsions, 
may themselves have beén responsible for their pro- 
duction. However, in the one lamb to which pheno- 
barbitone ‘was given to terminate a continuous 12 
minute episode of seizures, further convulsions did not 
occur during the next 10 days. Similar breathing 
episodes with associated cardiovascular changes have 
been seen in fetuses without cortical electrodes. It is 
alsc possible t that the alteration in cerebral blood flow 
consequent on unilateral carotid ligation to insert a 
catheter may predispose to cortical instability. 

In the three fetuses with the rapid breathing pattern, 
and in the additional one which, died with persistent 
apnea, the onset of apnea was the initial indicator of 
fetal deterioration and was unassociated with hypoxia. 
In the two fetuses in which slow gasping progressed to 
continuous breathing, hypoxia was present before or at 
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the start of prolonged apnea. It is well established that . 
acute hypoxia inhibits normal episodic fetal breathing 
and that severe hypoxia stimulates gasping, but the 
relationship, of . hypoxia to continuous breathing re- 
mains unclear. Ratrick and colleagues’ observed rapid 
continuous breathing with normal and with low oxy- 
gen tensions, and described conversion of continuous 
breathing to apnea with gasping when the ewe 
breathed a ga$ mfkture with reduced oxygen tension. 
They also described terminal acceleration of gasping in 
eight apneic lambs. We have no data to suggest that 
gradual acceleration of gasping into continuous hreath- 
ing is associated with worsening hypoxia, but the low- 
voltage electrocortical activity observed in one of our 
two lambs with this pattern is at least consistent with 
this possibility. 5 

' Continuous recording of fetal breathing over long 
periods of time is possible in the fetal lamb and greatly 
facilitates the identification of abnormal breathing pat- 
ierns as they develop. The decline in normal episodic 
breathing and the ensuing period of apnea may be rec- 
ognized. If breathing activity resumes, its normal or 
abnormal character becomes evident by continued ob- 


. servation.. When only brief and intermittent observa- 


tions of fetal breathing are possible, as is usual in . 
human studies, the problem of distinguishing abnor- 
mal postapneic breathing patterns from normal 
episodic breathing is complicated by the variability of 
normal patterns. Quantitative analysis of breathing 
intervals may permit identification of abnormal pat- 
terns from shorter periods of observation than is 
possible by visual inspection of recordings. Hypercap- 
nia, for example, increases the percentage of regular 
breathing at similar average rates.* Computer analysis 
of samples of abnormal rapid breathing in two of the 
lambs reported here have revealed quantifiable distinc- 
tions resembling those observed in hypercapnia. Fig. 1 
is an example for one of these lambs. The percentage 


of regular breaths was 5.5 per cent (normal range 2.8 


to 20:8 per cent) during the control period of 134 hours 
breathing. During the abnormal breathing prior to 


death the percentage was 37.7 per cent. Mueh further 


experience, however, is needed to refine these tech- 
niques and to establish criteria for identifying spon- 
taneously occurring abnormal fetal breathing as wellas . 
for that which can be induced experimentally. 
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Effects of endotoxin on the pregnant baboon and fetus 


HISAYO O. MORISHIMA, M.D., PH.D. 
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New York, New York 


Effects of E. coli endotoxin upon uterine activity and maternal and fetal condition were 

studied in four pregnant baboons and their fetuses. Uterine activity increased significantiy 

following administration of endotoxin to the mother. Endotoxin also produced materna! 

circulatory collapse, severe acidosis, and profound fetal asphyxia resulting in death. Death 
` also oczurred in three of the four mothers within 24 hours without amelioration of their 


conditicns. (AM. J. OBSTET. GYNECOL. 131: 899, 1978.) 


HIGH FEVER IN OBSTETRIC PATIENTS with pyelo- 
nephritis accompanied by premature labor is not an 
infrequent occurrence. * Premature labor probably is 
caused by the hyperthermia,” endotoxin,® ‘or endotox- 
in simulation of resting uterine activity. * It has. been 
reported that experimental endotoxemia in mice leads 
to abortion ard fetal death due to the synthesis and 
release of endogenous prostaglandins. '° 

The presen: experiments were undertaken to de- 
termine the effect of endotoxin upon uterine activity, 
maternal and fetal circulations, and temperature in 
pregnant baboons and their fetuses. 


Material and methods 


Experiments were carried out on four pregnant ba- 
boons, Papio hubrid, of average gestational age of 167 
days (term, 1&5 days), and their fetuses. Anesthetic 
management for the fetal operation and the details of 


the experimental model have been described else- 


where.‘ '* Briefly after effecting general anesthesia 
with halothane, nitrous oxide and oxygen catheters 
were inserted into a femoral artery and vein of the 
mother and fetus at hysterotomy. Thermocouples were 
placed midway into the fetal esophagus and into the 
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maternal colon to a depth of 15 cm. in order to mea- 
sure the temperature gradient between fetus and 
mother (Ar.). A catheter also was placed in the am- 
niotic cavity for monitoring intra-amniotic pressure. 
Postoperatively, analgesia was maintained with 60 per 
cent nitrous oxide in oxygen, and respiration was as- 
sisted using a nonrebreathing method with intermit- 
tent positive pressure ventilation throughout the ex- 
periment. The arterial blood pressure, heart rate, and 
temperature of mother and fetus as well as intra- 
amniotic pressure were measured continuously ana 
recorded on a polygraph. Serial arterial blood samples 
were drawn simultaneously from mother and fetus for 
the determination of pH, Pco;, Pog, and hematocrit; all 
values were corrected for the individual maternal or 
fetal temperatures. Base deficits were calculated using 
a Radiometer blood calculator.* Uterine activity was 
expressed in Montevideo Units.? 

Animals were allowed to recover from the operation 
for two hours prior to the experiment (control period). 
E. colt endotoxint was injected intravenously into all 
mothers (5 mg. per kilogram—one fifth of the lethal 
dose). 


Results i 


During the control period, all mothers showed some 
uterine activity with an average of 35 Montevideo Units 
(range, 35 to 60). All fetuses were in good condition 
with a mean pHa value of 7.34 (range 7.30 to 7.40); 
PaCO,, 41 (40 to 42) torr; base deficit, 3.4 (—0.8 to 6.3) 
mEq. per liter; PaO;, 29 (25 to 32) torr; and tempera- 


ture, 38.6? (38.5? to 38.7?) C. In Table I, changes ifi. 


*London Co., Cleveland, Ohio. 


10127:B8 Lipopolysaccharide, Difco Laboratories, Detroit, . 
Michigan. 
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Table I. The effects of endotoxin on uterine activity (Montevideo Units), temperature, mean arterial pressure, 





Mother 







Animal 


"o. 
Control: 
104 So 38.0 98 115 7.49 
1,005 24 38.1 103 130 7.39 
965 20 38.2 100 * *104 7.47 
994 60 38.0 106 150 ° 7.42 
60 minutes: , * 
|. 104 100 38.6 88 120 7.44 
1,005 180 38.6 93 170 7.35 
965 140 37.9 88 120 7.40 
994 480 38.2 83 170 7.32 
120 minutes: 
104 180 39.4 ° 70 160 7.35 
1,005 200 39.2 70 130 7.34 
965 160 39.0 60 185 7.29 
994 480 39.9 65 170 7.28 


Montevideo | Temp. | MBP | HR | PaCO, | BD | Pad, 
Units (°C. yt torr) |*(b.p.m.) | pHa | (torr) | (mEq./L.) | (torr) 
$ " 


“heart rate, and acid-base state of the mother and fetus in four experiments 


Fetus 


AT r-n 
aC.) 


MBP 
(torr) 





. HR 
(b.p.m.) 


—0.3 154 . 0.5 42 184 7.93 
4.5 146 0.4 50 185 7.80 
0.7 148 0.5 40 190 7.40 
1.6 128 0.5 41 200 7.32 
5.9, 136 0.6 45 150 7.15 
8.7 . 110 0.4 53 , 140 7.15 
6.6 139 0.7 " 140 7.18 
14.0 116 1.0 47 140 7.19 
9.8 196 —0.1 38 - 140 7.00 
9.8 124 —0.2 37 200 6.97 
14.2 140 0.0 2] 80 6.78 
15.8 110 0.2 37 210 6.96 


*Legend: Temp., temperature; MBP, mean blood pressure; HR, heart rate; BD, base deficit. 


‘uterine activity as well as temperature, mean arterial 






pressure, heart rate, pHa, and blood gases of both 
mother and fetus following the injection of endotoxin 
are presented. 

Maternal temperature rose gradually after the injec- 
tion of endotoxin from the initial value of 38. 1° to 38.3° 
C. by 60 minutes and to 39.4° C. by 120 minutes. 
Fetuses in moderate distress had temperatures exceed- 
ing maternal temperatures; the temperature gradient 
between mother and fetus increased from the prein- 
jection value of 0.48? (0.4? to 0.5°) to 0.68° (0.4? to 1.0°) 
C. after 60 minutes. This was followed by a decline in 
ATr-m when these fetuses developed profound as- 
phyxia; in two instances AT. became reversed. 

A marked and consistent increase in uterine activity 
was observed in all animals following the administra- 
tion of endotoxin (Table I). A gradual but significant 
fall in maternal systemic arterial pressure and rise in 
heart rate occurred after the injection of endotoxin. 

The fetal heart rate declined steadily after the injec- 
tion of endotoxin, while the blood pressure remained 
stable until onset of final deterioration. All fetuses 
exhibited late decelerations of the heart rate from the 
mean baseline value of 142 (140 to 150) to 85 (50 to 


110) b.p.m. as the increase in uterine activity became 


extreme. 


" Metabolic acidosis developed in both mother and. 


etus;'a marked fall in maternal pHa and rise in base 
ficit were accompanied by a significant decrease in 


to 6.93 (6.78 to 7.00) and 29 to 7 (6 to 9) torr, respec- 


‘tively. A typical case showing the effects on tempera- 


the fetal pHa and PaO, from the initial values of 7.34 


ture, mean arterial pressure, heart rate, and uterine 
activity following the injection of endotoxin is illus- 
trated in Fig. 1. 

Complications were considerable in this: study. All 
fetuses died in utero two to six hours after the injection 
of endotoxin; at delivery, cerebral hemorrhage was 
found in one fetus, and 90 per cent placental separa- 
tion was found in another. The recovery of the mother 
was noticeably prolonged, with’ persistent circulatory 
and respiratory depression. The animals remained 
flaccid and unresponsive following discontinuation of 
nitrous oxide near the end of the experiment; all ani- 
mals regained consciousness two to three hours after 
discontinuation of anesthesia, but three mothers died 
within 24 hours of endotoxin administration. 


Comment 


The present experiment has demonstrated that ad- 
ministration of E. colt endotoxin (5 mg. per kilo- 


gram—one fifth of lethal dose) to the pregnant baboon 


near term increases uterine activity and can cause a; 
severe fetal distress leading to intrauterine death. Fetal 
deaths following administration of endotoxin probably 
are due to progressively severe hypotension in the 
mother together with the possible reduction of uterine 
blood flow, resulting in decreased oxygen supply to the 
fetus and subsequent metabolic acidosis in both mother 
and fetus. A fall in the fetal arterial oxygenation indi- 
cated a reduction in intervillous space perfusion. 

Our previous study has shown that hyperthermia, in 


' the absence of infection, causes a marked increase in 


uterine activity in the pregnant baboon.” Pregressive 
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Late deceleration (150 — 110 b.p.m.) 
Late deceleration (140 — 100 b.p.m.) 
Late deceleration (140 — 80 b.p.m.) 

Late deceleration (140 — 50 b.p.m.)- 


92 12.7 9 Died; placental separation 
93 13.5 7 Died 4 hr. later 
180 12.5 6 Died .15 min. later 
77 17.0 6 Died 30 min. later; cerebral 
: hemorrhage 


hypotension and metabolic acidosis developed in both 
mother and fetus, leading to fetal deterioration. We 
postulate that the cause of increased uterine activity 
during hyperthermia could be related to several fac- 
tors, including the release of oxytocin, antidiuretic 
hormone, cortisol, and catecholamines and synthesis of 
prostaglandin. The patterns of maternal and fetal re- 
sponses to hyperthermia were similar to those observed 
in the animals given endotoxin in the present experi- 
ment. The response to an injection of bacterial en- 
dotoxin in mice, namely, fetal death as well as abortion, 
has been shown to be due to the synthesis and release 
of endogenous prostaglandins.'? In addition, there is 
sharp increase in the concentration of prostaglandin F 
in the endometrium, urine, and serum following the 
administration of endotoxin in mice.'4 

The profound and progressive fall in arterial 
pressure observed in the animals given endotoxin was 
similar to that reported in nonpregnant monkeys re- 
ceiving a large dose (21 mg. per kilogram, LDgo) of 
E. coli endotoxin. In these animals, the hypotension was 
caused primarily by a decrease in venous return.” 
Marked species differences in the pattern of occur- 
rence of hypotension as well as in the lethal dose have 
been shown between primates, dogs," and sheep." In 
sheep, a precipitous but brief drop in maternal blood 
pressure occurs after the injection of E. coli endotoxin 
(0.2 to 0.5 mg. per kilogram). This period is followed 
by a recovery phase, but hypotension and death soon 
followed. A marked fall in uterine blood flow and 
uteroplacental oxygen transfer, accompanied by àn in- 
crease in uterine vascular resistance, occurs during the 
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Fig. 1. Changes ir: maternal temperature, temperature gra- 
dient between the fetus and mother (ATr.,), mean arterial 
pressure and heart rate of mother and fetus, and Montevideo 
Units following the administration of endotoxin to the preg- 
nant baboon. 
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period of hypotension; yet, the fetal circulation does 
not show any major alteration." In the present study 
changes in fetal heart rate, blood pressure, and ATy_y 
were preceded by a significant fall in fetal arterial oxy- 
genation and by development of metabolic acidosis. 
Under normal circumstances the fetal baboon is ap- 
proximately 0.5° C. warmer than the mother. The 


AT ym tends to increase when the fetus is in acute dis- 


tress, probably due to the decreased heat dissipation by 


' the placenta.? In the present experiment, AT. y de- 


creased during the process of intrauterine fetal death, 
probably due to a gradually decreasing metabolic rate 
of the fetus. A fall in fetal oxygenation was an earlier 


index of fetal deterioration than changes in ATp_y. De- . 


spite the maintenance of pulmonary ventilation and 
normal arterial oxygenation in the mother, metabolic 
acidosis in both mother and fetus and hypoxemia in the 
fetus developed invariably in the animals receiving en- 
dotoxin. A decrease in oxygen uptake has been re- 
ported in endotoxin-treated monkeys.” Prolonged re- 
covery from anesthesia and respiratory and circulatory 
depression could be due to depression of the central 


nervous system after endotoxin. Partial separation y 


$ 


the placenta was observed in one instance; decidua ` 


placental hemorrhage has beén reported in mice fol- 
lowing administration of endotoxin.’ 
It was concluded that the rapid deterioration of the ` 
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| fetus, which was observed following administration of 
- endotoxin to the mother in the present study, was due 
' most likely to the combined effects of maternal 
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hypotension and increased myometrial activity since 
both cause a reduction in intervillous space perfusion. 
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tru que famiti fexus delirme marbi op. pafar, isfana gy. paersrum d porta 
Pages deleiui ac religia aab i wrrigns fixni nos 
graces, experbwenea druge sariseu agrindinem , com quibuf 
dam mediami decorstiead corpori feruiesmcia pedoccatur, 
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Y & auftoruriuerütatis DEYS, in prima mundi conflitatione, renum raturas fin 
gulasiuxta genus uum difnguerctnaturam humanam fupra exteras creaturas fin- 
gui dignitate concidit Huic enim fupra sliorumanimaTium conditionenyratiónis 
ictellous libertatem dedir. Propterea uolens eius generationem perpetuo fub(i- 
fiercin fou difpari,maftulum & foeminzm creavit, ut eorum fecunda propagatio* 
` ne nanquam défineret emergere fiitura (5boles. Quorum quidem cóplexionesgrafa : 
IEN, : uacam commixtione contemperans natsram malculi alidam & [ics fomediziee — |! 
+> ro frigidam & humidan conftituit i qua adufque alterius complexionis cxceifiumutva qualitatum che 
, araram pu ja «oerceretur : adco ut uiri conflirurio calda & ficca,mulicris frigiditatem & humi 
ditatem : & econtra humus natura frigida & humida ilius complexionem exfidamn & fiam remulceret. 
Simifiter x mafculus qualitate fortiori dignusin mulierem tanquam ip agrum femen effunderet& mu 
" Der qualitate ses Dee ene offdo fubdua , emen effafum in granum natura füfcipes 
' ret. Quonam ergo mul.cres natura funt uiris debiliores, hinceft quód in eis fepius abundant zgritudi» 
nes mpime Grea membra operi naturx debira. Quz tum in Eco fecretion accdant, ipfe propter uere» 
«undiam,&cond.tionis fragilitatemyton audenc angultias füzrom zeritudinummedicg reuclate. Quar 
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propter ego miferanda Pme te cutufdam matrone infligatione, cópulfaincepiddl |— . 

poe iani de zgrinidinibiutguibus fnemininus (cx fepifütne moicflatur.Cum itague in mit 
ibus non tantusabuadet calor,qui pranos & faperfluos quiin eit quotidie con 

fumere humores , nec tantum lbozem ualet caruta debilitastolerareur fudorem poliit ad exteriors ile 

los natura expellere , fiai in ulis: ideo ipfs natura , propter berger y ial ian Spei quandam 
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= tionem defanauit fálicet menftru res non producunz 
Ene Boibes fructus fic culieres fine proprijs floribus, co nis officio defraudantue. Hac aut£ pur 
gatio contingit mulieribus ficut de no&e ulis pollutio.Semper enim natura graitata quibufdam humo 
tibus fiuein vids fiuc ia mulieribuljugum fuum ninmr depcaere,S laborem minuere, Solet praterea 
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bito tempore & ordinc zontigerit talis purgatio exonerat fe cóperentet natura à fuperfluis humoribus. . 
Siuero menftrua plus wel minus exiesint,guàm debent, pluresegritudines inde emergunt. Quoniam 
inde Ininoratur zppetitastatn dbi quam peri imo que fit uomitus c & quandoque appetunt tet» 
ram carbones actam Scfimilin. Qu: ueex cadem cauta dolor femitur dre oben dem Kin ca. 
pite. Quisque tien acuta cordi morfus hy dropifis wel dy fenteria. Hic autem contingunt, ucl, 
pa tempore longo deficiunt menftruas uel quia prorfus non babent t unde non folum hydropii „uet 
yfentecaaelinoríus cordis acddunt fed & abe priores ee ee enim acadit fie eae 
propter nimiam irigidit atem matricis : wel quia ucoz gus lan multum gractes,utin extenuatis mutit» 
ribus: quia canchumores {pith & faperflui non habent liberas meatus, per quos poffint erumpere : ucl 
ua humores furs fpifíi & uifosfi dco propter conglutinationem , eorum exitus kr ard furblquia ` 
deliciofe comoda: uel quia ex aliquo bore multum füdans. Sicut teftarur Galenus. Mulicr quz fend 
exercet mülnim,neccfleeft quód abundet in multis menftrus.sd hoe ut fana exiftit. Aliquando mulieri 
bus deficiunt meuftnia,quia in corpore ezrutn coagulans eft anguis oel quia angua per alia oca emit 
citus ut pef osat per mres per fputumazut hurmorrhoides. Aliquando adis: menitrua ex nimio do 
Joxe,trel itayücl mota ud timore. Si tutem diu ceffauerinc fufgicitioné grauis zgricudinisfutart arguir. © 
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Despite its importance to them, relatively few women 


have until recent times played a prominent part in 
gynecology other than as midwives or patients. A de- 
lightful exception was the celebrated eleventh-century ' 
gynecologist Trotula, known variously as Trotta, Trot- 
tus, Trocta, and Dame Trott. This obscure woman. 
taught and practiced as a member of the-faculty of the: 
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Collegium Hippocraticum in Salerno. She is believed to 
have been married to Joannes Platearius (the Elder), a 
fellow physician and probably one of the authors of the 
Regimen Samtatis Salerntanum. (Although most au- 
thorities believe her to have been a respected woman of 
great wisdom, some state that "she" was, in fact, male. 
Others deny her existence, stating that the name 
“Trotula” was an appellation common to Salernitan 
midwives and for this reason became the title of the 
book): “The original book of Trotula concerning the 
cures of diseases of women before, during, and after 
parturition . . ." presents in 63 short chapters a curious 
mixture of noteworthy original observations and a fair 
sprinkling of superstitious beliefs and folklore mainly 
derived from the early Greek writers. The prologue 


generalizes on female maladies and is the first refer- 


ence to the menses by the term "flowers," observing 
that; *... just as trees do not produce fruit without 
blossom, so a woman without menses will not bring 
forth an issue.” Gynecologic topics considered include: 
amenorrhea (recommended treatment includes vene- 
section first from one ankle and the following day from 
the other, various purgatives, decoctions, tampons, and 
fumigants), oligomenorrhea, hypermenorrhea, uterine 
procidentia, pelvic abscess; dnd pruritus vulvae; vari- 
ous aphrodisiacs, abortifacients, and methods of pro- 
moting or preventing contraception; and suppositories 
and tampons. Among the obstetric subjects, Trotula 


_ wrote of development of the embryo and prenatal de- 
termination of the fetal sex. "To tell whether a woman 


is carrying a male or female child, take water from a 
spring and let the woman draw out two or three drops 
of blood or of milk from the right breast. Let them be 


poured into the water and if they seek the bottom she Sy ' 


bearing a male; if they float to the top she is bearing 
female.” Trotula advised the use of fumigations, sneez- 
ing, vomiting, or the holding of a magnet in the right 


hand to hasten delivery, as did her contemporaries. 


She also discussed difficult deliveries and gave instruc- 
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tion for the puerperium. -Care of the newborn infant 
included the presence of "pictures, clothes of various 
colors, and pearls. In his presence, one should employ 
songs and gentle voices... frequent and pleasant 
words should be spoken in front of hint.” Although 
previous writers had mentioned perineal lacerations, 
Trotula presented the first clear account of these le- 
sions, stating that. ". . . to some women harm occurs in 
childbirth on account of the mistakes of those attend- 
. $» i d e P 

ing.” She was the first to advocate perineal repair. If 
the laceration involved the rectum, she recommended 
that the physician wash the parts in hot wine and but- 
ter, place them in apposition, and sew "... the break 
between the anus ànd the vulva in three or four places 
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with a silk thread ...." For postpartum uterine pro- 
lapse, she described the ball pessary, made of strips of 
herb-impregnated fine linen held in place with a “T”- 
type binder. In addition, she first described polypoid 
growths of the cervix and uterine fundus and urinary 
incontinence. The text closes with advice on the treat- 
ment of cosmetic problems, such as skin blemishes, dis- 
colored teeth, and foul breath. The original printed 
version of De passionibus mulierum was by J. Schott of 
Strassburg in 1544. Perhaps the most renowned is the 
elegant Aldine edition (see illustration), which includes 
other notable works. The work of Trotula was re- 
printed widely. 
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Pancreatitis, cholecystitis, incompetent 
cervix, and premature labor in a habitual 
aborter: A rare combination 


MOSES HOCHMAN, M.D., F.A.C.O.G. 
ALBERT DWORKIN, M.D., F.A.C.O.C. 
ELIAS MAMBERG, M.D. 


Wilmington Medical Center, Wilmington, Delaware 


AN UNUSUAL CASE of pancreatitis, cholecystitis, in- 
competent cervix, and premature labor in a habitual 
aborter is presented. We stress: (1) high levels of 
awareness of the possibility of pancreatitis, (2) prompt 
diagnostic studies, (3) aggressive therapy, and (4) ade- 
quate follow-up of these problems. 


J. B., a 27-year-old obese, white woman, para 0-0-4-0, 
presented in 1970. Curettage was performed in 1968 for in- 
complete abortion of a six-week gestation. She complained of 
infertility since 1968. 

In 1970, semen analysis was normal. Curettage and a hys- 
terosalpingogram confirmed secretory endometrium and 
bilateral tubal patency. 

Pregnancies in 1970, 1974, and 1976 ended in spontaneous 
abortion at 22, 26, and 25 weeks, respectively. Follow-up 
three-hour glucose tolerance test was normal. Examinations 
of fetuses and placentas were unremarkable. 

The fifth pregnancy progressed normally until July 21, 
1977. Hemoglobin was 14.4 Gm. per 100 ml.; hematocrit, 42 
per cent; Venereal Disease Research Laboratory test, non- 
reactive; blood, type A negative with negative Rh antibody 
titers; free blood sugar, 87 mg. per 100 ml.; and rubella titer, 
1:640. She received Rhogam after all previous abortions. On 
July 21, 1977, the cervix was 4 cm. dilated and 75 per cent 
effaced with bulging membranes. A McDonald suture was in- 
serted. At follow-up examination on August 6, 1977, the pa- 
tient was asymptomatic. 

On August 12, 1977, sharp, stabbing epigastric pain radiat- 
ing to the back, right upper quadrant, and infrascapular area 
acutely ensued. Physical examination revealed a 27-year-old, 


Reprint requests: Dr. Moses Hochman, 1401 Pennsylvania 
Ave., Wilmington, Delaware 19806. 
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obese white woman in acute distress. Blood pressure was 
130/80; pulse, 100 beats per minute, temperature, 37° C. The 
skin was pale and clammy. Guarding and rebound were pres- 
ent in the epigastrium. Bowel sounds were hypoactive. A full- 
ness was apparent in the right upper quadrant. Table I de- 
picts admission laboratory values. Treatment included noth- 
ing orally, 5 per cent dextrose in Ringer’s lactate solution at 
200 c.c. per hour, intramuscular meperidine* as needed for 
pain, and intravenous erythromycin.t Nasogastric suction was 
refused. Repeat laboratory tests showed marked improve- ^ e« 
ment (Table I). By day 2 the patient was pain free. Clear 
liquids were tolerated on day 2 and a fat-free soft diet was 
given on day 3. Ultrasonography revealed pancreatic cal-  , 
cifications and cholelithiasis. Bilateral parietal diameter (BPD) . 
was 8.1 cm., consistent with 33 weeks’ gestation. Two previous 
BPD's (the first 4.1 cm. on May 9, 1977, and the second 6.5 "s 
cm. on June 23, 1977) were consistent with normal growth. 
On August 12, 1977, the patient was discharged on a fat-free 
diet and oral erythromycin.£ i 

The patient was admitted on August 18, 1977, in active 
labor. The cervix was 9 cm. dilated, vertex presentation at 
plus one station, membranes bulging, and contracting every 
two minutes. The McDonald suture was intact. The McDonald 
suture was removed and amniotomy performed. A viable 
female infant weighing three pounds, 13 ounces with Apgar 
scores of 6 and 5 was delivered. Both mother and infant did 
well after delivery. 
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Pancreatitis and cholecystitis in pregnancy are rare 
and difficult to diagnose. Diagnostic consideration in 
any acute abdomen is indicated to prevent.potentially 
deleterious maternal and fetal effects. 

Physiologic changes during pregnancy cause the 
pregnant woman to be susceptible to pancreatitis, 
These changes include: (1) hyperlipidemia, (2) bile" | 
stasis,! (3) progesterone-induced atony,' and (4) pro- .7 
gesterone-induced stasis.' : 3 

Theoretical explanations of pancreatitis include: (1) — 4 
obstruction of the pancreatic duct, (2) regurgitated bil a <, 


. ` EJ 
*100 mg. intramuscularly every three to four hours. 


1500 mg. intravenously via Soluset every six hours. Patient. * 
had penicillin allergy. . 
+500 mg. orally every six hours. oe 
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Table I. Laboratory values 


Parameter 12; 1977 9*1 43: 1977 15, 1977 
Hemoglobin (Gm./ * 12.1 12.]e 12.1 
100 ml.) $ 
Hematocrit (96) e =e 40) 37 37 
White blood cell count? 18,700 11,600 — 11,200 
cu. mm. : . 
Polymorphonuclear™ 02 81 68 
leukocytes (%) ° e 
Lymphocytes (96) 5 16 22 
Amylase (u.) 6,180 121 
Lipase (u.) 20.2 1.36 
Calcium (mg./100 ml.) 8.5 8.1 8.9 
Glucose (mg./100 ml.) 117 71 
Serum glutamic oxal- 124 115 
acetic transaminase 
Alkaline phosphatase 118 
(mg./100 ml.) 
Total bilirubin (mg./ 1.5 0.7 
100 ml.) 
Cholesterol (mg./100 243 217 
ml.) 


and activated pancreatic enzymes, (3) refluxed duode- 
nal contents, and (4) autodigestion. 

Etiologic factors associated with pancreatitis include 
alcohol, biliary tract disease, drugs, hypercalcemia, 
hyperlipidemia, and idiopathic causes. 

The diagnosis of pancreatitis in pregnancy is dif- 
ficult. It occurs in 1:1,066 live births? to 1:11,467.? In 
pregnancy the majority of cases are idiopathic, al- 
though gallbladder disease is present in a number of 
cases. The clinician must be aware of the possibility of 
pancreatitis. When digestive symptoms appear, espe- 
cially upper abdominal pain, serum amylase and lipase 
must be measured. The course in pregnancy and non- 
pregnancy is the same. Corlett and Mishell? reported 
low maternal and fetal mortality rates. 

The incidence of cholecystitis and cholelithiasis is not 


increased during pregnancy. Pregnancy elevation of 


serum and biliary cholesterol and delay of gallbladder 
emptying favor cholelithiasis. Cholecystitis usually oc- 
curs during the latter half of pregnancy. Operation 
should be postponed until after delivery. Conservative 
medical management is preferred. If this fails, then 
cholecysteetomy is indicated. 

Pregnant patients who recover from cholecystitis 
should undergo elective cholecystectomy. 

We believe the associated incompetent cervix in this 
case. was coincidental. We propose that acute cholecys- 
titis/pancreatitis was an initiating factor in the prema- 
ture labor. Better patient-physician communication 


night have enabled labor inhibition. 
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Ultrasound-directed percutaneous 
aspiration biopsy of periaortic lymph 
nodes in recurrence of 

cervical carcinoma 


ROSS S. BERKOWITZ, M.D. 
THOMAS LEAVITT, Jr., M.D. 
ROBERT C. KNAPP, M.D. 


Department of Obstetrics and Gynecology, Boston Hospital for 
Women, Brookline, Massachusetts 


AFTER COMPLETING pelvic radiotherapy of advanced 
cervical carcinoma, recurrent disease has been fre- 
quently detected later in the periaortic nodes.' Histo- 
logic documentation of periaortic nodal metastasis is 
extremely desirable prior to treatment for recurrent 
disease. Unfortunately, patients with periaortic recur- 
rence may be debilitated, with limited capacity to with- 
stand operative histologic confirmation. In the present 
case, ultrasound-directed percutaneous aspiration bi- 
opsy was performed to provide histologic documenta- 
tion of cervical carcinoma metastasis to the periaortic 
nodes. 


A 47-year-old white woman, gravida 12, para 12, presented 
to the Boston Hospital for Women on March 1, 1974, with a 
five-month history of vaginal bleeding. Physical examination 
revealed a polypoid cervical mass with nodularity extending to 
the right pelvic side wall. Chest roentgenogram, barium 
enema, metastatic bone series, and liver function tests were 
within normal limits. On March 7, 1974, examination under 
anesthesia, cystoscopy, sigmoidoscopy, and cervical biopsy 
were performed and demonstrated a Stage III, grade 3 cervi- 
cal squamous cell carcinoma (Fig. 1). The patient was then 
treated with the following radiation therapy regimen: March 
26 to April 23, 1974, 4,000 rads to the pelvis; March 26 to 
April 29, 1974, 4,600 rads to the left parametrium; March 26 
to May 1, 1974, 5,000 rads to the right parametrium; May 21 
to 23 and June 4 and 5, 1974, radium with Fletcher-Suit tan- 
dem and ovoids delivering 3,120 and 1,842 mg. hours, re- 
spectively. The patient remained clinically free of disease until 
October, 1976, when she presented with severe left flank pain. 
Physical examination revealed no evidence of pelvic recur- 
rence. Intravenous pyelogram on October 24, 1976, demon- 
strated nonfunction of the left kidney. A retrograde left 
ureterogram was obtained on October 28, 1976, and showed 
obstruction of the upper one third of the ureter. On Nov- 
ember 3, 1976, gray-scale ultrasound demonstrated promi- 
nent left periaortic lymphadenopathy. A local anesthetic was 
administered, and ultrasound-directed percutaneous aspira- 
tion biopsy of the periaortic nodes was performed with a 23 
gauge needle. The biopsy demonstrated clusters of malignant 
squamous cells (Fig. 2). On November 27, 1976, the patient 
was begun on a regimen of chemotherapy with vincristine, 
1.5 mg. per square meter, Adriamycin, 45 mg. per square 
meter, and methotrexate, 40 mg. per square meter. After two 
courses of chemotherapy, the left flank pain markedly abated. 
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Fig. 1. Biopsy of cervical lesion, revealing Grade 3 squamous cell carcinoma. (Hematoxylin and eosin. 
Original magnification X 40.) s 
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Fig. 2. Aspiration biopsy of periaortic lymph node, showing clusters of malignant squamous cells. j 
(Hematoxylin and eosin. Original magnification X 40.) 
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Repeat ultrasound on April 29, 1977, showed complete reso- 
lution of the left periaortic lymphadenopathy 


Cervical carcinoma has frequently recurred in the 
periaortic nodes following radiotherapy of advanced 
pelvic disease.’ While chemotherapy, and radiotherapy 
may be employed LC treat periaortic lymph node in- 
volvement, they are associated with substantial toxicity. 
Before therapy % commenced histologic cénfirmation 
of periaortic recurrence is desirable. e 

Zornoza and associates? have recently reported the 
use of lymphography-directed, percutaneous, periaor- 
tic aspiration biopsy in cervical carcinoma. They dem- 
onstrated periaortic metastasis in 13 of 17 patients 
while encountering no complications from the proce- 
dure. In the present report ultrasound-directed per- 
cutaneous aspiration biopsy of the periaortic nodes was 
utilized to document cervical carcinoma metastasis. 
Percutaneous aspiration biopsy of the periaortic nodes 
is a simple technique and may obviate the need for 
exploratory laparotomy in selected cases of recurrence 
of cervical carcinoma. 
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Complication of laparoscopic tubal 
banding procedure: Case report 


JEFFREY G. BELL, LIEUTENANT (MC) USNR 
DOUGLAS R. KNAB, Captain (MC) USN 


Department of Obstetrics and Gynecology, National Naval 
Medical Center, Bethesda, Maryland 


LAPAROSCOPIC ELECTROCOAGULATION Of the Fal- 
lopian tubes has been a popular method of female 
sterilization but carries the risk of inadvertent thermal 
injury to other tissues, especially the bowel.' In recent 
years laparoscopic tubal banding with a silicone ring 
(Falope Ring) was introduced as a new method of 
sterilization. The technique involves placing a small 


* The opinions and assertions contained herein are those of 
the authors and are not to be construed as official or as repre- 
senting those of the Bureau of Medicine and Surgery of the 
Department of the Navy or of the Naval Service at large. 

Reprint requests: Jeffrey G. Bell, Lieutenant, MC, USNR, 
Department of Obstetrics and Gynecology, National Naval 
Medical Center, Bethesda, Maryland 20014. 

*KLI, Inc., Ivyland, Pennsylvania 18974. 


0002-9378/78/08131-0908$00.30/0 © 1978 The C. V. Mosby Co. 


^ 


August 15, 1978 
Am. J. Obstet. Gynecol. 


silicone ring over a segment of the Fallopian tube. This 
method avoids the injuries associated with cautery, but 
the following case is reported to illustrate a possible 
complication of the banding procedure, which has not 
been previously described. 


S. G., a 30-year-old, white woman, gravida 3, para 2, abor- 
tus 1, underwent laparoscopic bilateral tubal banding with the 
Falope Ring.* The patient had been in excellent health and 
using oral contraceptives without complication. There was no 
history of pelvic inflammatory disease. At the time of laparos- 
copy, the uterus, tubes, and left ovary were noted to be nor- 
mal, whereas the right ovary contained a 3 by 3 cm. cyst. One 
cubic centimeter of bloody fluid was aspirated from the cyst, 
and the tubal banding was performed as usual with new 
Falope Rings. The postoperative course was uncomplicated. 

Three weeks later, the patient was readmitted with a 
seven-day history of lower abdominal colicky pain. Physical 
examination revealed a 4 by 5 cm. tender cystic mass in the 
cul-de-sac. The hematocrit was 34.8 per cent and the white 
blood cell count was 6.200 per cubic millimeter. After admis- 
sion for observation, the symptoms worsened, and a pre- 
sumptive diagnosis of intermittent ovarian torsion was made. 
An exploratory laparotomy was performed and at operation a 
small cystic teratoma of the right ovary was found in the cul- 
del-sac. There were adhesions bilaterally between the sigmoid 
and the Fallopian tubes at the sites of the banding. After lysis 
of adhesions, there appeared to be a granulomatous reaction 
in the segments of tube containing the rings. Cultures taken 
from the exudate were subsequently reported as negative. 
There was no evidence of generalized peritonitis or other 
adhesions. A right salpingo-oophorectomy and left partial 
salpingectomy were performed. The postoperative course was 
uncomplicated. Pathologic examination confirmed the benign 
adult cystic teratoma, and the tubal reaction was diagnosed as 
"acute salpingitis" with eosinophilic infiltration. 

Over the next several months the patient had several 
episodes of lower abdominal pain, which finally necessitated 
exploratory laparotomy for,small bowel obstruction, second- 
ary to internal hernia and numerous pelvic adhesions. Since 
that operation, the patient has been doing well. 


In a recent review of the Falope Ring sterilization 
procedure, Yoon and associates? reported the success 
and complications associated with 2,643 cases com- 
pleted over a two-year period. It was found that the two 
most common complications were tubal transection 
and postoperative pain. No life-threatening complica- 
tions were observed. It was noted that the rings are 
composed of dimethylpolysiloxane with 5 per cent 
barium sulfate and do not incite a peritoneal reaction. 
It is thought that the presented case illustrates a 
possible hypersensitivity reaction of the peritoneum to 
the silicone rings. There was no generalized peritonitis 
observed at operation, but rather adhesions were noted 
only at the sites on the Fallopian tubes where the rings 
were involved in a granulomatous reaction. Fig. l is a 
photomicrograph of the section of the left Fallopian 
tube where the Falope Ring was positioned, demon- 
strating the granulation tissue. Fig. 2 shows the acute 
inflammation of the tube near the ring. The remainder 
of the tubes was grossly and microscopically normal 
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Fig. 1. Photomicrograph of the left Fallopian tube at site of Falope Ring. Note granulation tissue with 
hemorrhage (upper part of picture) and normal tubal mucosa (lower right). 





Fig. 2. Photomicrograph of right Fallopian tube near position of Falope Ring, demonstrating the 


severe acute salpingitis. 


and the presence of the cystic teratoma was thought to 
be coinadental. 

This case may well be an oddity and therefore lack 
medical significance, but, if it is a true hypersensitivity 
reaction, other cases will occur. Therefore, this diag- 
nosis should be considered in patients who present with 


persistent abdominal pain and a history of a prior tubal 
banding sterilization. 

We wish to thank R. F. Karnei, Captain, MC, USN, Head of 
the Anatomic Pathology Branch, National Naval Medical Cen- 
ter, for his assistance in preparing and reading the histologic 
photomicrographs. 
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Failed abortion in a septate uterus 
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Department of Radiology, Beth Israel Hospital, 
Boston, Massachusetts 


PATIENTS WITH uterine abnormalities often create 


problems of management, particularly where a double 
uterine cavity is present. A pregnancy may occur in one 
cavity, while the other behaves in a normal physiologic 
manner. In the case presented, two attempts at 
therapeutic abortion failed due to curettage of the 
nongravid cornu of the septate uterus in a pregnant 
patient. 


A 30-year-old woman, gravida 3, para 0, was admitted for 
therapeutic abortion. An apparently satisfactory curettage was 
performed and the patient was discharged. However, the sub- 
sequent pregnancy test was positive. The patient was readmit- 
ted for laparoscopy to exclude an ectopic pregnancy, but none 
was seen. The uterus was again curetted and the patient was 
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discharged; however, the pregnancy test remained positive. 
Ultrasonography was then performed and showed an intra- 
uterine pregnancy of approximately 11 weeks’ gestation. Also 
observed was an oval structure posterior to the pregnant 
cornu, which had an echo pattern consistent with uterine 
muscle (Fig. 1). These findings were interpreted as represent- 
ing a pregnancy in one cornu of a septate uterus, while the 
other, curetted on two occasions, remained empty. This was 
confirmed at operation and a successful curettage was per- 
formed. The subsequent pregnancy test was negative. 


Fig. 1 shows the empty cornu lying behind, rather 
than beside, the gravid uterus. The posterior position 
of the nongravid cornu is perhaps due to the preferent- 
ial anterior growth of the gravid cornu. Uterine ab- 
normalities are not unusual. Hay! reported the inci- 
dence of all uterine abnormalities to be as high as 12 
per cent. Though pregnancy in one or both cavities of a 
septate uterus is well documented," ? the same is not 
true of failed therapeutic abortions in such cases. Most 
gynecologists are already aware of the problems asso- 
ciated with pregnancies in septate uteri and the 
possible hazards of therapeutic abortions, but the assis- 
tance offered by ultrasound is not so well appreciated. 
Ultrasound is capable of accurately localizing a preg- 
nancy within the uterus, adnexa or, as in this case, one 
horn of a septate uterus. Early use of ultrasound may 
prevent unnecessary surgery, particularly in patients 
with a poor obstetric history, in whom the incidence 
of uterine abnormalities is greater.! 
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Tubal pregnancy distal to complete tubal 
occlusion following sterilization 


KAREL GP. METZ, M.B.* 
LUIGI MASTROIANNI, Jr., 


Department of Obstetrics and Gynecology, Woman's Hospital 
Division, Hospital of the University of Pennsylvania, 
Philadelphia, Pennsylvania 


THE INCIDENCE OF poststerilization tubal pregnancy 
is not negligible. With most sterilization methods a 
segment of tube remains proximal and distal to the site 
of occlusion. The postulated pathogenesis in cases of 
tubal pregnancy located distal to the site of sterilization 
is recanalization, presumably with a narrow lumen that 
allows passage of spermatozoa and not of the fertilized 
ovum." * We document another pathogenesis in the 
following case report. 


A 29-year-old patient was admitted to the hospital because 
of suspected tubal pregnancy nine weeks after the last normal 
menstrual period. She had undergone an interval vaginal 
Pomeroy sterilization five years previously. Laparoscopy re- 
vealed a hemorrhagic mass in the distal segment of the left 
tube. On laparotomy the left ovary and distal end of the left 


Reprint request: Karel G. P. Metz, M.D., Department of 
Obstetrics and Gynecology, University Hospital, Utrecht, The 
Netherlands. 
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Fig. 1. Longitudinal section of the right tube containing a tuboperitoneal fistula at the distal end of 


— 


tube were surrounded by adherent clots, and the hemorrhagic 
mass extruded during the course of manipulation. A right 
salpingectomy and left salpingo-oophorectomy were carried 
out. 

The proximgl segment of the right tub@Tonsisted of a nor- 
mal isthmus and agipullary portion. It was connected to a 
normal distal ampullary segmeat by*a thin band of tissue 2 
mm. in width and 0.5 cm. long. This distal segment was not 
patent at its*p¥oximal end to a fing probg&nd to fluid intro- 
duced into the normal fimbriated end. Thé proximal segment 
revealed a distally located tuboperitoneal fistula, measuring 
3 mm., from which papillary mucosal projections, 3 to 5 mm. 
in length, extended. The entire proximal segment was patent 
to fluid. The left tube also consisted of two segments con- 
nected by a thin strand of tissue, 2 mm. in width and*1 cm. 
long. The proximal segment, consisting of a normal isthmic 
portion, was nonpatent distally to fluid introduced at its prox- 
imal end. The distal segment consisted of a hemorrhagic am- 
pullary portion. Its proximal end was nonpatent to both probe 
and fluid introduced into the fimbriated end. The extruded 
mass contained an embryo. 

Longitudinal sections of the right tube in the area of the 
fistula revealed extruded endosalpingeal plicae (Fig. 1). At the 
edge of the fistula the tubal epithelium was continuous with 
the mesothelium. The tissue between the two tubal segments 
consisted mainly of collagenous fibers. Transverse step sec- 
tions, made of the proximal end of the distal segment of the 
left tube, showed a tubal lumen of decreasing diameter, which 


finally disappeared completely (Fig. 2). In other sections of 


the distal segment, chorionic villi were visible within the mus- 
cle layer. 


In view of the absence of a channel connecting to the 


the proximal segment (PS). Arrows indicate edges of the fistula. Beyond the fistular opening, ex- 
truded endosalpinx (£) is visible. Fibrous tissue connects the proximal segment and the distal seg- ` 


ment (DS). (Hematoxylin and eosin. x 9.5.) 
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Fig. 2. Transverse section of tissue, connecting proximal and 
distal segments of the left tube, close to the distal segment. 
The section reveals blood vessels and lymphatic channels 
within loose connective tissue, completely surrounded by 
mesothelium except at the site of attachment to the meso- 
salpinx (M). An epithelialized space is visible, which proved to 
be a small cyst (C). Remnants of the mesonephric duct are 
located at D. No remaining tubal lumen is seen, but T indicates 
the area where luminal remnants were detected in im- 
mediately adjacent sections. (Hematoxylin and eosin. x 9.5.) 


uterus on the side containing the ectopic pregnancy 
and the presence of a tuboperitoneal fistula on the con- 
tralateral side, conception must have occurred as a re- 
sult of transperitoneal migration of spermatozoa. 

Ovum pickup and nidation occurred in an occluded 
ampullary segment. In an extensive review of the lit- 
erature on tubal pregnancy following sterilization, we 
have not found a similarly documented case. 

The fact that this entity exists has practical implica- 
tions. Where digital expression of an ectopic pregnancy 
or its removal via a linear salpingotomy is carried out 
for purpases of conserving the tube, the possibility of 
future tubal pregnancy is enhanced if the tubal seg- 
ment proximal to the pregnancy is occluded and the 
contralateral tube is present and patent. Furthermore, 
if tubal pregnancy is managed by resection of the dam- 
aged segment only, with a distal and a proximal seg- 
tent left for possible future tubal reconstruction, the 
risk of a Subsequent tubal pregnancy in the distal seg- 
ment exists as long as the contralateral tube is patent. 
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Congenital condylomata acuminata 


CHIK-KWUN TANG, M.B. 
DENNIS W. SHERMETA, M.D. 
COLIN WOOD, M.D. 


Department of Pathology, University of Maryland Hospital, 
Baltimore, Maryland 


WE HAVE EXAMINED an infant who was born with 
condylomata acuminata (genital warts), to a mother 
with the same disease. The findings in this patient sug- 
gest hematogenous transmission with selectivity of the 
genital wart virus for anal epithelium. 


A Caucasian male infant was born prematurely at seven 
months’ gestation and weighed three pounds, 12 ounces. The 
mother was a 23-year-old woman, gravida 1, para l, with 
diet-controlled gestational diabetes. Labor was normal and a 
breech vaginal delivery occurred 24 hours after the mem- 
branes ruptured. 

During the pregnancy, the mother was noted to have a 
single labial condyloma, which was untreated at the time of 
delivery and which subsequently resolved post partum. At 
birth, the male infant was noted to have a preauricular skin 
appendage on the left side and multiple condylomata 
acuminata circumferentially around the anal orifice. At two 
months of age, he underwent five separate fulgurations of the 
external condylomata without consequence until 13 months of 
age, when he passed bloody stools from the enlarging internal 
vegetations. 

He underwent total resection of the circumferential 
growths in two separate stages. Postoperative follow-up at 
seven months revealed no evidence of condylomata and a 
normal anal orifice. 

At light microscopic examination the lesion was typical of 
condyloma acuminatum, consisting of papillary structures 
covered by a thick layer of squamous epithelial cells, some of 
which showed vacuolated cytoplasm (Fig. 1). 

Tissue from the surface of the lesion was deparaffinized 
and processed for electron microscopy. The cytoplasm con- 
tained aggregates of glycogen granules, rough endoplasmic 
reticulum, and tonofilaments. Numerous desmosomes were 
present. In the nuclei, there were scattered aggregates of 
round or irregular particles that may represent material sepa- 
rated from the nucleolus. Unfortunately, tissue was not avail- 
able for other techniques to clarify further the nature of these 
particles. 


Condyloma acuminatum results from infection by 
human papilloma virus. In most instances, the patients 
give a history of sexual contact with a partner with the 
same disease. The incubation period varies from sev- 
eral weeks to several months. However, the sequence of 


Reprint requests: Dr. Chik-Kwun Tang, Department of Pa- 
thology, University of Maryland Hospital, 22 South Greene 
St., Baltimore, Maryland 21201. 
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Fig. 1. Congenital anal condyloma acuminatum removed at 13 months of age. A papillary structure is 
covered by thick squamous epithelium with characteristic vacuolated cells. Scattered chronically 
inflammatory cells are seen in the stroma. (Hematoxylin and eosin. x43.) 


events in our case is exceptional. The membranes did 
not rupture until 24 hours before the delivery. Hence, 
t the fetus was protected from ascending infection dur- 
ing the gestational period. Although the breech pre- 
sentation raises the question of direct exposure, it is not 
possible that the warts developed in one day. The cir- 
cumstantial evidence suggests that the child acquired 
his mother's disease during fetal life by transplacental 
hematogenous infection. 
We speculate that the development of the warts in 
the anal area of the child, as in his mother, is a 


warts in the newborn offspring of affected mothers 
may indicate that they are usually protected by ma- 
ternal antibodies. The reason why this baby was not 


protected is not known. Correlation has been reported — 


between the clinical onset of laryngeal papillomas in — 
infants in the first few months of life and the presence 


of maternal genital warts at the time of delivery.? Such 
a correlation would imply a less selective transmission 
of human papilloma virus from mother to offspring 
possibly by aspiration of infective material from the 


genital canal during delivery, with delayed mani- ^ 


reflection of the selectivity of the virus for genital and festation. 
anal epithelium rather than a chance occurrence. Skin z 
warts are rarely seen in patients with genital warts REFERENCES 


whereas two thirds of the sexual contacts of patients 
with genital warts suffer from the same disease. 


l. Almeida, J. D., Oriel, J. D., and Stannard, L. M.: Charac- 
terization of the virus found in human genital warts, Mi; 





č Serologic studies show that antisera to skin warts react r anga dat : a Mo Betas e ERN . 3 
i with both skin and genital wart viruses but antisera to abt ARP ades bees Wig, J.T, Goep ej de s 
: r i Butel, J. S., and Rawls, W. E.: Laryngeal papilloma:*etio- e | 
genital warts react only with genital wart virus.’ These logic and therapeutic considerations, Ann. Otol. 82: 649, ^, 
findings support our speculation. The rarity of genital 1973. 
: . 
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intrapartum fetal asphyxia e o 
To the Editors: 

While.Dr. Low and associates (AM. J. OBSTET. 
GYNECOL. 129: 857, 1977) should be congratulated for 
the tremendous amount of work they expended in col- 
lecting data, I cannot understand the obstetric care that 
would produce such results. On our service, when a 
fetal heart rate pattern appears abnormal, we obtain a 
scalp pH; if that is abnormal, the fetus is delivered 
immediately. Patients are also given oxygen and turned 
on their sides; sometimes atropine or bicarbonate 1s 
given, and so forth. In other words, we react to abnor- 
malities of fetal monitoring. In addition, we have about 
5 per cent of the rate of newborn infants with 
hypoxemia and acidemia reported by Dr. Low and his 
group. 

Was it their plan to allow vaginal delivery no matter 
how bad fetal heart rate and blood gas abnormalities 
were? If so, I hope they will change, because a 
significant number of people born in Ontario are now 
migrating to California. 

Robert C. Goodlin, M.D. 
Department of Obstetrics and Gynecology 
2315 Stochton Boulevard 
Sacramento, California 95817 


Reply to Dr. Goodlin 


To the Editors: 

I am pleased to have the opportunity to comment on 
the two issues referred to in Dr. Goodlin's letter—the 
incidence of metabolic acidosis and the duration of de- 
veloping metabolic acidosis. A study to establish the 
incidence of metabolic acidosis occurring during the 
intrapartum period in the general obstetric population 
has not, to my knowledge, been reported. Metabolic 
acidosis in this report (20 per cent) occurred in 12 to 13 
per cent of the patients delivered in this unit, who be- 
cause of risk factors of intrapartum fetal asphyxia had 
been selected for intrapartum intensive care. A pre- 
liminary study of a total population at this center sug- 
vests an incidence of metabolic acidosis at delivery (i.e., 
umbilica*artery buffer base <36 mEq. per liter) of the 
order of 10 per cent. 
* The principles of patient management noted by Dr. 
Goodlin are practiced on our service. There were 46 
pregnancies in which the fetus exhibited satisfactory 
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acid-base measures during the second stage of labor 
but later developed significant metabolic acidosis as 
measured in umbilical artery blood at delivery. There 
were 40 pregnancies in which the metabolic acidosis 
was documented during the hour prior to delivery. All 
times were precisely coded on the fetal monitor record. 
The sequences of sampling, acid-base analyses, proce- 
dures to correct abnormal patterns, decisions to de- 
liver, and the procedures of delivery are each time- 
consuming events that may well require 15 to 60 min- 
utes. 

There were 36 patients in whom the interval between 
the initial acid-base assessment that demonstrated the 
developing metabolic acidosis and delivery was 60 to 
120 minutes. The data included in this report were 
derived from experience beginning in 1970, when 
criteria of metabolic acidosis had not been established 
in this unit, and the significance of such observations 
was not uniformly acknowledged by all physicians re- 
sponsible for the care of these patients. Time intervals 
of this order have steadily decreased as the role of the 
intensive care unit in the assessment of such patients 
has become established. However, this experience 
should emphasize that in obstetric units throughout the 
United States and Canada, where such surveillance is 
either not available or not used, it must be assumed that 
examples of such prolonged metabolic acidosis are oc- 
curring from time to time every year. 

A low pH due to metabolic acidosis is the best mea- 
sure of a tissue oxygen debt at this time. There is a 
good correlation between increasing metabolic acidosis 
and increasing lactate concentration. However, in- 
creased lactate may be due to increased pyruvate in 
addition to tissue hypoxia,' and in the fetus this may 
account for approximately one third of the lactate that 
contributes to the metabolic acidosis. Thus, interpreta- 
tion of metabolic acidosis ideally requires estimations of 
lactate and pyruvate or, as suggested by Rooth,” a more 
specific measure of tissue hypoxia should be added to 
the assessment process. 

The duration of tissue hypoxia with metabolic 
acidosis that a fetus can experience without being com- 
promised requires more precise definition. The sig- 
nificance of tissue hypoxia to the fetus is related to the 
degree and duration of this process and the charac- 
teristics of the fetus stressed. Although the relationship 
between tissue hypoxia and central nervous system in- 
jury has been repeatedly demonstrated, a better 
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understanding of this relationship in the human fetus _ 


is required in order to establish rational guidelines of 
optimal management in the range of problems encoun- 
tered in clinical practice. 

J. 4. Low, M.D. 
Department of Gbstetrics and Gynaecology 
Quazen's University 
Kingston, Ontario, Canada K7L 3N6 
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An open letter to all department chairmen 


To the Editors: l 

Specialization, the word we have become so addicted 
to, actually may be an addiction. It has made our pupils 
so pinpointed that.we have lost all peripheral vision 
and are having difficulty in seeing the road of im- 
preved health care and quality training programs we 
set out to travel years ago. There are many high-quality 
four-year training programs that are now adding two 
more years for subspecialization. A question we must 
ask is are we producing better physicians or super- 
tecanicians, whose expertise is so narrow they can only 
benefit the very few with that particular problem? 

I feel that we must look at what this superspecializa- 
tion may do to our training programs. All departments 
want these subspecialists, some so much that certain 
departments have forgotten the common courtesy of 
answering a letter from a physician, who has not taken 
his subspecialty board examinations, inquiring about a 
position. 

If we are to attract the brightest medical students 
into obstetrics end gynecology (which we do not appear 
to be doing at this ume), we must provide them with 
faculty members they can emulate. These teachers 
must have a well-rounded education, offer opinions on 
both medical and nonmedical subjects, have the logic to 
make good judgments, and mos: of all be committed to 
teaching. Are these physicians with subspecialty cer- 
tificates truly interested in teaching and does this cer- 


` üficate make them the best teachers? 


It would be ludicrous to think that any chairman 
would have turned away an application for faculty ap- 
pointment from such great men as S. Leon Israel and 
Bayard Carter, but these men were not certified sub- 
specialists. Why then are they turning away applica- 
tions from ycung, dynamic obstetricians who are 
committed to teaching simply because of the lack of a 
subspecialty certificate? How manv of the current-day 
chairmen have completed a postdoctoral fellowship? 
True, some may have their certificates under the 


` 


* 
s 


"grandfather clause," but then why should not 
everyone be allowed to take the examination if they so 


two more years and another certificate? 

During my training at the Univerfity of Colorado. 
the people who a’fected me and helped the most in my 
development had not taken' sub$pecialty board exam- 
inations, hut my education would have suffered im- 
mensely if l'had not been exposed 1 them. 

I urge our current chairmen to put aside the idea 
that the strongest department has the most subspecial- 
ists and to look fairly at all applicants. They must finc 


. those whose true commitments lie in educating the 


young inquisitive mind. Then we can start to attract the 
quality of medical student who will be a future leader in 
obstetrics and gynecology. | 

Louis Weinstein, M.D. 
21 Jacobs Alley 
Charleston, South Carolina 29401 


Paracervical block in therapeutic abortions 


To the Editors: 

Drs. McKenzie and Shaífer (A safer method for 
paracervical block in therapeutic abortion, Am. J. 
OBSTET. GYNECOL. 130: 317, 1978) should be congratu- 
lated for trying to develop a.technique to diminish the 
risks for women who request abortions. Anesthesia is 
the third highest cause of death following abortion: 
and this is dose-related. Lidocaine levels above 300 mg. 
have been associated with most of the reported cases." 

The authors compared six patients receiving 40 mg. 
of lidocaine by jet injection with six patients receiving 
200 mg. of the same drug by the needle-syringe 
technique, the latter being the "necessary dose for 
equianalgesic effect." The first group received only one 
fifth of medication but blood levels in this group were 
one third of the levels found in the second group. 

I propose that these differences would have been 
smaller if the maximum dose used in the second group 
had been limited to 100 mg. Most clinics in the Chicage 
area use 80 to 100 mg. of 1 per cent lidocaine for simi- 
lar procedures. This dosage is adequate for most pa- 
tients. A few multiparous women probably require nc 
medication at all. I am not proposing this alternative 
but a handful of women very interested in natura. 
childbirth do not want the paracervical block and they 
are able to tolerate calmly the entire procedure. - 

With an appropriate mental attitude of complete 


"desire? Is our current training so inferior that we neec^. - 


confidence (when the patient knows how the procedures 


is done, why it is done, and what can be expected) anc 
when the surgeon performs with concern and gentlg- 
ness, less anesthesia is required and most patients wil! 
tolerate some discomfort? Granted, threshhold and 


* 


b il 


tolerance of pain vary from person to person and with ^. 


the situation, but in general the more informed the 
patient, the better the cooperation. 


J 


1j 
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There is a period of latency? from the time the medi- 
cation is given to the time of maximung effect. This 


' period varies with the drug, technique, and area em- 
‘ployed. I wonder if, in our rush to get the procedure 


done, sometime fwe forget the latency pariod and pro- 
ceed before anesthesia takes effect. ‘Ishis period was not 
mentioned by the authors. 

I disagree with the statement that jet injections do 
not penetrate veSwels. Two years ago, we Were involved 
with the massive "swine flu” vaccinatien program and 
bleeding from the puncture area with a closely applied 
gun was not unusual. 

Finally, the authors failed to discuss the cost of each 
application as compared with the needle-syringe, which 
is disposable and readily available. 

Pedro A. Poma, M.D. 


. Department of Obstetrics and Gynecology 


Mount Sinai Hospital Medical Center 
California Avenue at 15th Street 
Chicago, Illinois 60608 
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Reply to Dr. Poma 
To the Editors: 

We wish to thank Dr. Poma for his letter concerning 
our article. We are pleased that he agrees with us that 
the least dose necessary to achieve the desired result is 
best for the patient. 

Our choice of the 200 mg. dosage was based on our 
experience at Magee-Womens Hospital, where 100 to 
200 mg. of lidocaine is commonly employed for 
paracervical block. It is obvious from Dr. Poma's refer- 
ences that some have employed above 300 mg. and that 
some have employed none. Certainly, a varied dosage 
for both jet and syringe techniques would be prefer- 
able. However, the limited nature of our study necessi- 
tated these arbitrary dosage levels. 

We agree that there is a period of latency necessary 
to establish adequate block. We neglected to mention 
that our làtency period was three minutes for both 
techniques. 


. We did state that surface vessels can be cut by poor , 


apposition of the jet head. The cadaver experiments 
were done by incising the skin over the large vessels in 
the neck and axilla. We believe that significant intravas- 
cular injection with the jet is highly improbable. We 
know that intravascular injection with the syringe- 


"+ and-needle is an ever-present danger. 


T E. E 


August 15, 1978 
Am. J. Obstet. Gynecol. 


The jet injector has been used in huge immunization 
projects and is capable of giving more than one million 
injections. British studies, as yet unprinted, with the 
same jet gun used with a different head for subcutane- 
ous low-dosage heparin injection, have demonstrated 
cost-effectiveness of the jet when compared with the 
syringe-and-needle. Undoubtedly, the longer the jet is 
used, the more cost-effective it becomes. There is less 
wastage with the jet. Another advantage is the reduced 
exposure of all personnel to body duids, which, when 
transferred from syringes and needles to handlers, can 
transmit hepatitis virus. 

Ray McKenzie, M.D. 
Department of Anesthesiology 
. Walter L. Shaffer, M.D. 
Department of Obstetrics and Gynecology 
Magee-Womens Hospital 
Forbes Avenue and Halket Street 
Pittsburgh, Pennsylvania 15213 


Inappropriate terminology: "Incompetent 

cervical os" 
To the Editors: 

The appeal by Dr. Charles Goodstein (AM. J. 
OBSTET. GYNECOL. 130: 243, 1978) is attractive and 
humane. A patient to whom the diagnosis “incompe- 
tent cervix” applies has usually suffered repeated fetal 
losses and is probably apprehensive about a future or 
even a present early pregnancy. I am quite in agree- 
ment with you that the term “incompetent” is inappro- 
priate. 

Palmer and Lacomme, in their original article on this 
subject, used the French phrasing “la béance de 


 l'ortfice," that is, "the opened orifice" (Gynecol. Obstet. 


47: 905, 1948). Furthermore, in German and Swedish 
literature the term "Zervixinsuffizienz/Cervixinsuf- 
ficiens,” that is, “cervix insufficiency,” is preferred. 
However, the word “incompetent” is used in almost all 
English publications. One review article in English 
(Bengtsson, L. Ph.: Acta Obstet. Gynecol. Scand. 
[Suppl.] 47: 1, 1968) was entitled “Cervical insuf- 
ficiency.” 
The term 


“cervical insufficiency” seems suitable, 


Since it is more academic, descriptive, and agreeable 


than the term "incompetent cervix." Therefore, it is 

reasonable to suggest that its usage should be encour- 

aged by English speakers and authors. 
Zacharias Habib, M.D., 

Department of Obstetrics and Gynecology 

University Hospital 

221 85 Lund, Sweden 
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Correct usage of tachycardia and bradycardia 


To the Editors: 
In their paper "Changes in fetal heart rate-uterine 
contraction patterns associated with eclampsia" (AM. J. 


.9 


JU. 
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OBSTET. GYNECOL. 130: 165, 1978) Dr. Richard H. Paul 
and colleagues described fetal bradycardia occurring 
after the onset of a maternal eclamptic seizure. They 
observed fetal bradycardia of 39 seconds to nine min- 
utes in duration associated with increased uterine 
activity. 

Tachycardia and bradycardia are described as base- 
line fetal heart rate (FHR) changes. As originally de- 
hned by Hon, baseline FHR is "the FHR pattern pres- 
ent (a) when the patient is not in labor or (b) in the 


interval between periodic FHR change." Furthermore, 


"a shift in baseline FHR is recorded if the new level 
persists for at least ten minutes." Therefore, by 
definition the FHR change described by Dr: Paul and 
associates in taeir paper is nct bradycardia. One 1s 
tempted to call it “prolonged deceleration,” but it is not 
a periodic change by strict definition; the initial fall in 
heart rate is associated with a uterine contraction, but 
there is no subsequent periodicity. | 

The importance of distinguishing a periodic change 
from a baseline change relates to the mechanism of 
fetal stress. A periodic change is a short-term FHR re- 
sponse, implying a specific physiologic stress, whereas a 
baseline change probably relates best to more long- 
term influences. The mechanism of the FHR change 
during a maternal eclamptic seizure.is not clear, but 


uterine tachysystole and apparent hypertonus with an, 


associated decrease in intervillous perfusion imply a 
specific physiologic stress. This FHR pattern fits no 
given definition, but we suggest that "prolonged de- 
celeration” is a more appropriate term than "brady- 
cardia." 

In this era of embryonic understanding of FHR con- 


trol, it is of utmost importance that we adhere to estab- 
lished definyions in order to promote effective com- 


munication between invesugators and clinicians. It has 


become increasingly clear that not all EHR observations 
fit establisheel definitions. As students in the feld, we 
suggest a re-evalmation of terminology i in order to keep 
pace with advances in understanding. ` 

Shargg L. Dooley, M.D. 
° Joke M. Hobart, M.D. 
Department of Mat&rnal-Fetal Medicine 
Northwestern University School of Medicine 
303 E. Chicago Avenue - 7 
Chicago, Illinois 60611 ' 
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Reply to Drs. Dooley and Hobart 
To the Editors: 
` I appreciate Drs. Dooley and Hobart's concern over 
FHR terminology. I agree with the comment, "This 
FHR pattern fits no given definition . . . .” and also find 
the term "prolonged deceleration" totally acceptable. 
As they say, both are subject to question. 

Perhaps I used this term since we often have labeled 
similar FHR findings associated with paracervical block 
as "bradycardia." 

Richard H. Paul, M.D. 
Women's Hospital, 5K-22 
1240 North Mission Road 
Los Angeles, California 90033 
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‘follow-up (Kaufman and Irwin), 381 
treatment of, with carbon dioxide laser beam (Cart al.), 831 
Cervicitis, latent herpes, and mixed cervical carcinoma aah 09 
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al), ! 

Cryosurgical therapy of cervical intraepithelial neoplasia. HI. Continu- 
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ultrasonography, intrauterine diagnosis of omphalocele by (Came- 
ron et aL), 821 (Comm. in brief) 
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(Comm. in brief) 

Endometriosis, initial treatment of, with conservative surgery, reoper- 

ation after (Schenken and Malinak), 416 

and pulmonary me:astasis, mechanism for: Squamous cell passage 
from peritoneal cavity to lymph glands and pulmonary 
lymphatics in malformed infant (Doshi and Fujikura), 22] 
(Comm. in brief) 

Endometritis, herpesvirus hominis, in young woman wearing in- 
trauterine contraceptive device (Abraham), 340 (Comm. in 
brief) 

prospective culturing technique for diagnosing, at cesarean section 
(Apuzzio et al.), 817 (Comm. in brief) 


be 


» 


Endometrium, cryocoagulation of, at uterine cornua (Droegemueller 


et al), 1 
cytologic evaluation of, in women with postmenopausal bleeding 

(Isaacs and Ross), 410 

Endotoxin, effects of, on pregnant baboon and fetus (Morishima, 
Niemann, and James), 899 

Enterovaginal fistula, vaginography for (Adachi and Gold), 227 
(Comm. in brief) 

Erythrocytes of pregnant women, catechol-O-methyltransferase activ- 
ity in (Bates et al.), 555 (Current investigation) 

Estradiol-178, progesterone, and human placental lactogen levels in 
third trimester and their respective values for detecting 
twin pregnancy (Batra, Sjöberg, and Åberg), 69 

Estriol- 16a -glucosiduronate, direct radioimmunoassay for: Its use in 
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nancy dependent tumor (Caillouette and Mattar), 176 


Glands, lymph, and pulmonary lymphatics, squamous cell passage : 


from peritoneal cavity to, in malformed infant: Mechanism 
for endometriosis and pulmonary metastasis (Doshi and 
Fujikura), 221 (Comm. in brief) 
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New technique (Frigoletto et al.), 273 

Phenylephrine, norepinephrine and, effects of tricyclic antidepres- 


sants on cardiovascular responses to, during pregnancy | 


(Mason and Van Petten), 868 
Phosphatidylglycerol amniotic fluid, in diabetic pregnancies (Cun- 
ningham et al.), 719 À 
Physician, primary-care, and cancer detection (Sack), 208 
Pituitary-adrenal axis, primate fetal, in perinatal period (abe et al), 
164 
Placenta(s), human, influence of adenosine on contaray of soard 
vessels of (Krygicz, Urban, and Malo neje: 587 (Comm. in 
brief) 
term human, tissue concentrations of free amino acids į in (Philipps et 
al.), 881 
Placental lactogen, chorionic gonadotropin, glucose, insulin, glucagon, 
triglycerides, and cholesterol, measurements of levels of: 
Acute effects of ritodrine infusicn on maternal metabolism 
(Spellacy et al.), 637 
human, estradiol- 178, and progesterone leveled in third trimester 
and their respective values for detecting twin pregnancy 
(Batra, Sjöberg, and Åberg), 69 
tissues, human myometrial and, steroid concentrations in, at week 39 
of pregnancy (Ferré et al.), 500 
vein, laceration of: Injury possibly inflicted by fetus (Tuggle and 
Cook), 220 (Comm. in brief) 
Plasma, development of double-antibody radioimmunoassay for de- 
tecting ovarian tumor-associated antigen fraction OCA in 
(Knauf and Urbach), 780 
free amino acids in, throughout pregnancy (Schoengold, deFiore, 
and Parlett), 490 


levels of norepinephrine during periovulatory period in normal | 


women (Badano et al.), 299 
prostaglandin metabolites in human labor (Lackritz et al.), 484 
and urine levels and renal clearance of this conjugate, its use in 
determination of, in pregnancy: Direct radioimmunoassay 
for esuiol-16a -glucosiduronate (Wright et al), 255 
Plastic procedures in cancer of lower genital tract (Delgado), 775 
Position(s), left lateral Sims', practical considerations for routine appli- 
cation of, for vaginal delivery Irwin), 129 
‘supine and lateral, effect of, on intra-arterial pressure in hyperten- 
sive pregnancies (Hovinga, Aarnoudse, and Huisjes), 233 
Postdate pregnancy, screening for fetal and neonatal risk in 
(Schneider, Olson, and Curet), 473 
Postmenopausal bleeding, cytologic evaluauon of endometrium in 
women with (Isaacs and Ross), 410 
Postpartum hypertension, effect on eclamptic~pre-eclamptic women 
with: SQ 20.881 (Sullivan et al), 707 
Potpourri (Goplerud), 349 
Pouch, retrouterine, of Douglas, benign cystic teratoma of (Lef- 
kowitch, Fenoglio, and Richart), 818 (Comm. in brief) 
Pre-eclamptic, eclamptic-, women with 2ostpartum hypertension, ef- 
fect on: SQ 20,881 (Sullivan et al), 707 
Pregnancy (pregnancies)-associated serum proteins, two, with 
pregnancy-specific B,- glycoprotein determinants (Teisner 
et al.), 262 
dependent tumor: Massive peripheral giant-cell reparative 
granuloma of jaw (Caillouette and Mattar), 176 
diabetic, amniotic fluid phosphatidylglycerol in (Cunningham et al.), 
719 
and perinatal morbidity (Kitzmiller et al.), 560 (Current develop- 
ments) 
diagnosis and management of, by radioreceptorassay of human 
chorionic gonadotropin (Saxena and Landesman), 97 (Cur- 
rent developments) 
disorders, early, first-trimester chorionic gonadotropin mea- 
surements as aid in diagnosis of (Braunstein et al.), 25 
effects of tricyclic antidepressants on cardiovascular responses to 
norepinephrine and phenylephrine during (Mason and 
Van Petten), 868 
evaluation of new direct latex agglutination tube test (UCCG- 
Macrotube) for (Mukherjee, Roth, and Batts), 701 (Comm, 
in brief) 
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first, choriocarcinoma with cerebral metastases coexistent ‘with 
(Greene and McCue), 253 

free amino acids in. plasma throughout (Schoengold, deFiore, and 
Parleit), 490 


hypertensive, effezt of supine and lateral positions on intra-arterial 


pressure in (Hovinga, Aamoudse, and Huisjes), 233 
-induced hypertension, problems encountered in treatment of (Zus- 
pan), 591 (Clinical opinion) 
intramural, with uterine rupture (Cava and Russel}, 214 
and its complications following cardiac valve prostheses (Lutz et al.), 
460 
use in determination of plasma and urine levels and renal clear- 
ance of this conjugate in: Direc: radioimmunoassay for 
estriol-16a -glucosiduronate (Wright et al.), 255 
in massively obese: Course, outcome, and obesity prognosis of infant 
(Edwards et al.), 479 
maternal peripheral testosterone levels during first half of (Klinga, 
Bek, and Runnebaum), 60 
menstrual cycle and, gonadotropin receptors of human corpus 
luteum during (Halme et al.), 728 
normal and pathologic, clinical value cf dehydroepiandrosterone 
sulfate loading test in (Strecker et al.), 239 
occurring after administration of clomiphene and conjugated estro- 
gens, prenatal detection of familial t(1;7)(p32;p13) translo- 
cation transmitted in (Tegenkamp et al.), 815 (Comm. in 
brief) 
postdate, screening for fetal'and neonatal risk in (Schneider, Olson, 
and Curet!, 473 
steroid concentrations in human myometrial and placental tissues at 
week 59 of (Ferré et al), 500 
tubal, distal to complete tubal occlusion following sterilization (Metz 
and Mastroianni), 911 (Comm. in brief) 
twin, human placental lactogen, estradiol-178, and progesterone 
levels in third trimester and the:r respective values for de- 
tecting (Batra, Sjóberg, and Åberg}, 69 
Pregnant baboon and fetus, effects of endotoxin on (Morishima, 
Niemann, and James), 899 
diabetic women, use of continuous insulin infusion for peripartum 
management of (Yeast, Porreco, and Ginsberg), 861 
rabbits, fibrinogen turnover in, during first and last thirds of gesta- 
tion (Müller-Berghaus, Moeller, and Mahn), 655 
sheep and fetal 'ambs, effects of dexamethasone on leukocyte counts 
in (Edelstone, Mueller-Heubach, and Caritis), 677 
women, catechol-O-methyluansferase activity in erythrocytes of 
(Bates et al), 555 (Current investigation) 
modificazion of vascular responsiveness to angiotensin II in, by 
intravenously. infused 5a-dihydroprogesterone (Everett et 
al), 352 
Premature labor, allergic dermatitis associated with administration of 
isoxsuprine during (Horowitz and Creasy), 225 (Comm. in 
brief) 
incompetent cervix, pancreatitis, and cholecystitis in habitual 
aborter: Rare combination (Hocaman, Dworkin, and 
Mamberg), 905 (Comm. in brief) 
lung membranes, effect of glucocorticoids on maturation of 
(Thomfeld: et al.j, 143 
rupture of membranes and respiratory distress syndrome, relation- 
ship becween (Berkowitz et al.), 503 
Prenatal detection of familial t(1;7)(p32;p 13) translocation transmitted 
in pregnancy occurring after administration of clomiphene 
and conjugated estrogens (Tegenkamp et al.), 815 (Comm. 
in brief} 
diagnosis of Down syndrome in one of Mey gON twins (Filkins et al. ) 
584 (Camm. in brief) 
Preoperative localization of virilizing tumors by adlecive venous sam- 
pling (Weiland et al.), 797 
Presentation, term frank breech, randomized management of: Vaginal 
delivery vs. cesarean section (Collea et al.), 186 


~ Pressor test, supine, use of, to prevent gestational hypertension in 


primigravid women (Thompson and Mueller-Heubach), 
661 

Pressure, ‘intra-arterial, effect of supine and lateral positions on, in 
hypertensive pregnancies (Hovinga, Aarnoudse, and 
Huisjes), 233 

Preterm delivery, rules for avoiding: Clinical estimation of gestational 
age (Hertz et al.), 395 

Primary amenorrhea, isolated gonadal sex chromosome mosaicism in 
(Fujimoto et al.), 699 (Comm. in brief) 
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Primary-—Cont'd 
-care physician and cancer detection (Sack), 208 
Primigravid worgen, use of supine pressor test to prevent gestational 
hypertension in (Thompson and Mueller-Heubach), 661 


Progesterone, human placental lactogen, and estradiol-178 levels in. 


third trimester and their respective values for detecting 
twin pregnancy (Batra, Sjöberg, and Åberg), 69 
Progestogen, ar:drogen, and estrogen production by lipid cell tumor of 
ovary (Bonaventura et al,), 403 
Prolactin levels in nursing mothers (Bunnes, VandérLaan, and Van- 
derLaan), 250 
Prolapse, vaga vault, Cooper ligamept repair oF, twenty-eight years 
later (Langmade, Oliver, and Whi 134 
Prostaglandin metaBoli es, plasma, in human labor (Lackritz et al.), 484 
Prostheses, cardiac valve, pregnancy and its complications following 
(Lutz et al), 460 
Proteins, two pregnancy-associated serum, with pregiancy-specific 
B,-glycoprotein determinants (Teisner et al), 262 
Psychological effects, obstetric and, of psychoproph ylactic preparation 
for childbirth (Charles et al.), 44 
stress, maternal, influence of, on fetus (Morishima, Pedersen, and 
Finster), 286 
Psychoprophylactic preparation for childbirth, obstetric and psycho- 
logical effects of (Charles et al), 44 
Psychosexual aspects, emotional and, of hysterectomy (Sloan), 598 
(Clinical opinion) 
Puerperium, bacteriuria in: Evaluation of methods for collecting urine 
specimens (Eng, Torkildsen, and Christensen), 739 
Pulmonary hypertensior., persistent, in neonate: Development of ani- 
mal model (Drummond and Bissonnette), 761 
lymphatics, lymph glands and, squamous cell passage from 
peritoneal cavity to, in malformed infant: Mechanism for 
endometriosis and pulmonary metastasis (Doshi and Fujik- 
ura), 221 (Comm. in brief) 
metastases, leiomyosarcoma of uterus with: Favorable response to 
operation anc chemotherapy in patient monitored with se- 
rial carcinoembryonic antigen (Parente et al.), 812 (Comm. 
in brief) 
Purpura, thrombotic thrombocytopenic, obfuscation of eclampsia by 
(Schwartz and Brenner), 18 


R 


Radiographs, serial chest, failure of, to predict recovery from respi- 
ratory distress syndrome (Kanto et al.), 757 

Radioimmunoassay, direct, for estriol-16a- -glucosiduronate: Its use in 
determination of plasma and urine levels and renal clear- 
‘ance of this conjugate in pregnancy (Wright et al.), 255 

double-antibody, for detecting ovarian tumor-associated antigen 
fraction OCA in plasma, development of (Knauf and Ur- 
bach), 780 

Radiologic, clinical, and biochemical reversibility of hyperprolac- 
tinemic galactorrhea-amenorrhea and abnormal sella by 
thyroxine in patient with primary hypothyroidism (Tolis et 
al), 850 

Radioreceptorassay of human chorionic gonadotropin, diagnosis and 
management of pregnancy by (Saxena and Landesman), 97 
(Current developments) 

Radium Hospital, Norwegian, Stage IB carcinoma of cervix, 1968- 
1970: Results of treatment and major complications, I. 
Lymphedema (Martimbeau, Kjorstad, and Koistad), 389 

Real-time imaging, cephalometry by: Critical evaluation (Hughey and 
Sabbagha), 825 (Clinical opinion) ia 

Receptors, gonadotropin, of human corpus luteum:during menstrua 
cycle and pregnancy (Halme et al.), 728 

Recurrence of cervical carcinoma, ultrasound-directed percutaneols 
aspiration biopsy of periaortic lymph nodes in (Berkowitz, 
Leavitt, and Knapp), 906 

Region, computerized perinatal data system for (Jennett et al.), 157, 

Regional specialty medical societies (Breese), 119 

Renal clearance, plasma and urine levels and, of this conjugate, its use 
in determination of, in pregnancy: Direct radioimmunoas- 
say for estriol-16a-glucosiduronate (Wright et al.), 255 


y 


response of fetal lamb to complete occlusion of umbilical cbrd M 


(Daniel et al), 514 
Reoperation after initial treatment of endometriosis with conservative 
surgery (Schenken and Malinak), 416 
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* Poair, Cooper ligament, of vaginal vault prolapse twenty-eight years 
later (Langmade, Oliver, and White), 134 
transabdominal, of cystocele, 20 year experienc 
traditional vaginal approach i Macer), 20 
Reparative granuloma, massive peripheral giant-cell, of jaw: Preg- 
nancy dependent tumor (Caillouette and Mattar), 176 
Reproductive outcome in family with inherited edeletion-insertion 
chromosome 1 (Garver et a2, 345 (Comm. in brief) 
Resection, hysteroscopic, gf sukmucous fibroids, new technique for 


and additional experience with (Neuwirth), 91 (Current in- ` 


vestigation) 
Respiratory distress syndromg, failure of serial ch&iSfadiographs to 
predict ree@wery from (Kanto et al), 757 
neonatal, injection of corticosteroids ¢nt@ mother to prevent 
(Morrison et al.), 358 
premature rupture of membranes and, relationship between 
(Berkowitz et al.), 503 
“unction, maternal and fetal cardiovascular and, effects of maternal 
hyperthermia on (Cefalo and Hellegers), 687 
-like activity, ovine fetal, modification of, by chronic diazepam ad- 
ministration (Worthington, Piercy, and Smith), 749 

Resuscitation, intrauterine, with terbutaline: Method for management 
of acute intrapartum fetal distress (Arias), 39 

Retardation, intrauterine growth, diagnosis of, by simple clinical 
method: Measurement of uterine height (Belizán et al), 
643 

` Retarded fetal growth, normal and, ultrasonic assessment of fetal head 
and body sizes in relation tc (Wladimiroff, Bloemsma, and 
Wallenburg), 857 

Retrouterine pouch of Douglas, benign cystic teratoma of (Lefkowitch, 
Fenoglio, and Richart), 818 (Comm. in brief) 

Rhesus isoimmunization, fetal hyperinsulinism i in (Brown, Brown, and 
Hey), 682 

Rheumatoid arthritis, vaginitis complicating gold thérapy for (Webster 
and Juden), 700 (Comm. in brief) 

Ritodrine infusion, acute effects of, on maternal metabolism: Mea- 
surements of levels of glucose, insulin, glucagon, triglycer- 
ides, cholesterol _ placental lactogen, , and chorionic 
gonadotropin (Spellacy et al), 637 


Rupture, premature, of membranes and respiratory distress syn- 


drome, relationship between (Berkowitz et al.), 503 
uterine, intramural pregnancy with (Cava and Russell), 214 
Ruptured utero-ovarian vein syndrome: Case report (Hager), 697 
(Comm. in brief) 


S 


Salpingo-oophorectomy at time of vaginal hysterectomy (Smale et al.), 
122 
Section, cesarean, prospective culturing technique for diagnosing en- 
dometritis at (Apuzzio et al.), 817 (Comm. in brief) 
vs. vaginal delivery: Randomized management of term frank 
breech presentztion (Collea et al.), 186 
Self-selection problem, maternal smoking, birth weight, infant death, 
and (Hickey, Clelland, and Bowers), 805 
Sella, abnormal, hyperprolactinemic galactorrhea-amenorrhea and, 
clinical, biochemical, and radiologic reversibility of, in pa- 
tient with primary hypothyroidism (Tolis et aL), 850 
Sensitizing effects, its incidence and: Maternal-fetal hemorrhage 
(Jennings and Clauss), 725 
Septate uterus, failed abortion in (McArdle), 910 (Comm. in brief) 
‘Serum proteins, two pregnancy-associated, with pregnancy-specific 
'  By-glycoprotein determinants (Teisner et al.), 262 
Sex, age, aud birth weight, fetal, effect of, on cord blood immuno- 
globulin values (Cederqvist, Ewool, and Litwin), 520 
1romosome mosaicism, isolated gonadal, in primary amenorrhea 
(Fujimoto et al.), 699 (Comm. in brief) 
Sexually transmitted disease—Cancer of cervix (Sebastian, Leeb, and 
See), 620 
pimplex, herpes, local dissemination of, following soaking or sitz bath- 
ing (Chang), 342 (Comm. in brief) 
virus types 1 and 2, herpes, effect of immunization on development 
of latent ganghonic infection in mice challenged intravagi- 
nally with (Asher, Walz, and Notkins), 788 
Stms' position, left lateral, practical considerations for routine applica- 
tion of, for vaginal delivery (Irwin), 129 
Sitz bathing, soaking or, local dissemination of herpes simplex follow- 
ing (Chang), 342 (Comm. in brief) 


compared with: 
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Sizes, fetal head and body, ultrasonic assessment of, in relation to nor 
mal and retarded fetal growth (Wladimiroff, Bloemsma, 
and Wallenburg), 857 

Sling urethroplasty, vaginal abdominal urethrocystopexy and, 
urodynamic evaluation of effects of, in women with stress 
incontinence (Henriksson and Ulmsten), 77 

Smoking, maternal, birth weight, infant death, and self-selection prob- 


lem (Hickey, Clelland, and Bowers), 805 (Current de- ` 


velopments) 
how does, affect birth weight and maternal weight gain? (Meyer), 
888 


' Soaking or sitz bathing, local dissemination of herpes simplex follow- 


ing (Chang), 242 (Comm. in brief) 
Societies, regional specialty medical (Breese), 119 


Spinal anesthesia for laparoscopic tubal sterilization (Caceres and - 


Kim), 219 (Comm. in brief) 

SQ 20,881: Effect on eclamptic-pre-eclamptic women with postpartum 
hypertension ‘Sullivan et al), 707 

Squamous cell carcinoma of vulva, establishment and characterization 
of, in tissue culture and immunologic evaluation of host 
(Dodson et al.), 606 

passage from peritcneal cavity to lymph glands and pulmonary 

lymphatics in malformed infart: Mechanism for endome- 
triosis and pulmonary metastasis (Doshi and Fujikura), 221 
(Comm. in brief) 

Stage IB carcinoma of cervix, Norwegizn Radium Hospital, 1968- 
1970: Results of treatment and major complications. I. 


Lymphedema (Martimbeau, Kjorstad, and Kolstad), 389 - - 


Il endometrial carcinoma: Two mosallnes of treatment (Hernandez 
et al.), 171 
Stein-Leventhal syndrome, sided carcinoma in, treated with 
hydroxyprogesterone caproate (Eddy), 581 (Comm. in 
brief) 
Sterilization, laparoscopic Falope Ring (Chatman), 291 
tubal, spinal anesthesia for (Caceres and Kim), 219 (Comm. in 
brief) 
minilaparotomy tubal (Sandmire), 453 
tubal pregnancy distal to complete tubal occlusion following (Metz 
and Mastroianni), 911 (Comm. in brief) 


‘Steroid{s} concentrations in human myometr ial and placenta! tissues at 


week 39 of pregnancy (Ferré et. al.), 500 
in human myometrium and peripheral blood during menstrual cycle 
(Runnebaum et al.), 628 
Stress incontinence, urodynamic evaluation of effects of abdominal 
urethrocystopexy and vaginal sling urethroplasty in women 
with (Henriksson and Ulmsten), 77 
maternal psychological, influence of, on fetus (Morishima, Pedersen, 
and Finster), 286 
Submucous fibroids, new technique for and additional experience with 
hysteroscopic resection of (Neuwirth), 91 (Current investi- 
gation) 
Sulfate, dehydroepiandrosterone, loading test, clinical value of, in 
normal and pathologic pregnancies (Strecker et al.), 239 
Supine and lateral positions, effect of, on intra-arterial pressure in 
hypertensive pregnancies (Hovinga, Aarnoudse, and 
Huisjes), 233 
pressor test, use of, to prevent gestational hypertension in primi- 
gravid women (Thompson and Mueller-Heubach), 661 
Surgery, conservative, reoperation after initial treatment of endome- 
triosis with “Schenken and Malinak), 416 
Surgical management .of. urethrovaginal and vesicovaginal fistulas 
(Keettel et al.), 425 
Syndrome(s), Down, prenatal diagnosis of, in one of dizygotic twins 
(Filkins et (ni 584 (Comm. in brief) 
of hydatidiform mole. I.:Cytogenetic and morphologic correlations 
(Szulman and Surti), 665 
meconium aspiration (Marshall et al.), 672 
neonatal respiratory distress, injection of corticosteroids into mother 
to prevent “Morrison et al.), 358 
respiratory distress, failure of serial chest radiographs to predict 
recovery from (Kanto et al.), 757 
premature rupture of membranes and, relationship between 
(Berkowitz et al.), 503 
ruptured utero-ovarian vein: Case report (Hager), 697 (Comm. in 
brief) 
Stein-Leventhal, endometrial carcincma in, treated with hydroxy- 
progesterone caproate (Eddy), 581 (Comm. in brief). 
Synergistic bacterial gangrene, progressive, spontaneous occurrence 
of, on abdominal wall (Daly, Lukowski, and Manif), 624 
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1(1;7)(p32;p 13) translocation, familial, transmitted in pregnancy oc- 
curring after administration of clomiphene and conjugated 
estrogens, prenatal detection of (Tegenkamp et al.), 815 
(Comm. in brief) 

Teaching Associate. Gynecology, evolution of: Education specialist 
(Kretzschmar), 367 

Teratoma, benign cystc, of retrouterine pouch of Douglas (Lef- 
kowitch, Fenoglio; and Richart), 818 (Comm. in brief) 


malignant, of ovary: Prognostic factors and treatment (Curry, Smith, 


and Gallagher), 845 
Terbutaline, intrauterine resuscitation with: Method for management 
of acute intrepartum fetal distress ( Arias), 39 
Term frank breech presentation, randomized management of: Vagi- 
nal delivery vs. cesarean section (Collea et al. ), 186 : 
human placentas, tissue concentrations of free amino acids in 
(Philipps et al.), 881 
Test, dehydroepiandrosterone, sulfate loading, clinical value of, in 
normal pathelogic pregnancies (Strecker et al.), 239 
results, normal and abnormal glucose tolerance, effect of estrogen 
treatment for one year on carbohydrate and lipid 
metabolism in women with (Spellacy, Buhi, and Birk), 87 
supine pressor, use of, to prevent gestational hypertension in 
primigravid women (Thompson and Mueller-Heubach), 
661 
(UCG-Macrotube), new direct latex agglutination tube, for preg- 
nancy, evaluation of (Mukherjee, Roth, and Batts), 701 
(Comm. in brief) 
Testosterone levels, maternal peripheral, during first half of preg- 
nancy (Kinga, Bek, and Runnebaum), 60 
-producing, solid granulosa cell tumor, amenorrhea-galactorrhea as- 
sociated with (Hatjis et al.), 226 (Comm. in brief) 
Therapeutic hysteroscopy, diagnostic and, for traumatic intrauterine 
adhesions (Sugimoto), 539 
Therapy, cryosurgical, cf cervical intraepitheial neoplasia. IH. Con- 
tinuing follow-up (Kaufman and Irwin), 381 
gold, for rheumatoid arthritis, vaginitis complicating (Webster and 
: Juden), 700 (Comm. in brief) 


. Thrombocyzopenic purpura, thrombotic, obfcscation of eclampsia by 


(Schwartz and Brenner), 18 
Thromboplastic activity index; amniotic fluid, of fetal maturity: Accel- 
erated clotting time (Hastwell), 650 
Thrombotic thrombocytopenic purpura, obfuscation of eclampsia by 
(Schwartz and Brenner), 18 
Thyroxine, clinical biochemical, and radiologic reversibility of hyper- 
prolactinemic galactorrhea-amenorzhea and abnormal sella 
by, in patient with primary hypothyroidism (Tolis et al), 
850 \ 
Tissue(s) concentrations of free amino acids in term human placentas 
(Philipps et al), 881 
culture, establishment and characterization of squamous cell car- 
cinoma of vulva in, and immunologic ovanan of host 
(Dodson et al.), 606 
human myometrial and placental, steroid concentrations in, at week 
39 of pregnancy (Ferré et al.), 500 
pH, evaluation of continuous monitoring of, in cats (Hochberg et 
al), 770 
Tolerance test results, normal and abnormal glucose, effect of estrogen 
treatment. for one year on carbohydrate and lipid 
metabolism in women with (Spellacy, Buhi, and Birk), 87 
Transabdominal repair of cystocele, 20 year experience, compared 
with traditional vaginal approach (Macer), 203 
Transactions, eighty-eighth annual meeting, American Association of 
Obstetricians and Gynecologists—continued, 1-17 
forty-fifth annual meeting, Central Association of Obstetricians and 
Gynecologists, 349-468 
-fourth annual meeting, Pacific Coast Obstetrical and Gynecologi- 
cal Societv, 119-216 


' Transfusion, intrauterine, with:use of phased array Boma 


New technique (Frigoletto et a1), 273 

Translocation, familial t(1;7)(p32;p13), transmitted in pregnancy oc- 
curring after administration of clomiphene and conjugated 
estrogens, prenatal detection of (Tegenkamp et al.), 815 
(Comm. in brief) : 

Transmitted disease, sexually—Cancer of cervix (Sebastian, Leek, and 

. See), 620 

Transplanted, human choriocarcinoma, to nude mice, chemotherapy 

of (Hayashi et al.), 548 
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. Traumatic intrauterine adhesions, diagnostic and therapeutic fy 


teroscopy for (Sugimoto), 539 " 
Treated, Stein-beventhal syndrome, with hydroxyprogesterone cap- 
roate, endometrial carcinoma in (Eddy), 581 (Comm. in- 
brief) 
Treatment of cervical intraepithelial neoplasia with carbon dioxide 
laser beam (Carter et al), 831 
estrogen, for one,year, effect of, on carbohydrate and lipid 
metabolism in women wth narmal and abnormal glutose 
tolerance test results (Spellacy, Btihi, and Birk), 87 
of hyperprglactinemic amenorrhea by intermittent administration of 
bromocryptine (CB 154) (Pelatti et al.), 792 
initial, of endometriosis with conservative sfrBery, reoperation after 
(SchenkÉn dhd Malinak), 416 
of pregnancy-induced hypertension, problems encountered in (Zus- 
pan), 591 (Clinical opinion) 
prognostic factors and: Malignant teratoma of ovary (Curry, Smith, 
and Gallagher), 845 
results of, and major complications: Stage IB carcinoma of cervix, 
Norwegian Radium Hospital, 1968-1970. I. Lymphedema 
(Martimbeau, Kjorstad, and Kolstad), 389 
two modalities of: Stage I] endometrial carcinoma (Hernandez et 
al), 171 
of vaginal relaxatiori in elderly women, can estrogens be useful for? 
(Stark et al.), 585 (Comm. in brief) 
Tricyclic antidepressants, effects of, on cardiovascular responses to 
norepinephrine and phenylephrine during pregnancy (Ma- 
son and Van Petten), 868. 
Triglycerides, cholesterol, placental lactogen, chorionic gonadotropin, 
glucose, insulin, and glucagon, measurements of levels of: 
Acute effects of ritodrine infusion on maternal metabolism 
(Spellacv et al), 637 
Trimester, first-, chorionic gonadotropin measurements as aid in diag- 
nosis of early pregnancy disorders (Braunstein et al.), 25' 
third, human placental lactogen, estradiol-178, and progesterone 
levels in, and their respective values for detecting twin 
pregnancy (Batra, Sjoberg, and Åberg), 69 
Tubal banding procedure, laparoscopic, complication of: Case report 
(Bell and Knab). 908 (Comm. in brief} 
pregnancy distal to complete tubal occlusion following sterilization 
(Metz and Mastroianni), 911 (Comm. in brief) 
sterilization, laparoscopic, spinal anesthesia for (Caceres and Kim), 
` 219 (Comm. in brief) 
minilaparotomy (Sandmire), 453 
Tube test (UCG-Macrotube), new direct latex aggiutination, for preg- 
nancy, evaluation of (Mukherjee, Roth, and Batts), 701 
(Comm. in brief) 
Tumor(s)-associated antigen fraction OCA, ovarian, in plasma, devel- 
opment of double-antibody radioimmunoassay for detect- 
ing (Knauf and Urbach), 780 
lipid'cell, of ovary, androgen, estrogen, and progestogen production 
by (Bonaventura et al.), 403 
pregnancy dependent: Massive peripheral giant-cell reparative 
granuloma of jaw (Caillouette and Mattar), 176 
primary endometrial, metastatic melanoma simulating Nees), 820 
(Comm. in brief) 
testosterone-producing, solid granulosa cell, unendnce 
galactorrhea associated with (Hatjis et aL), 226 (Comm. in 
brief) 
virilizing, preoperative localization of, by selective venous sampling 
(Weiland et al}, 797 
Twin(s): Causes of perinatal death in 12 United States cities and one 
African city (Naeye et al.), 267 
dizygotic, prenatal diagnosis of Down syndrome in one of (Filkins et 
al), 584 (Comm. in brief) s.~ 
pregnancy, human placental lactogen, estradiol-178, and progester 
one levels in third trimester and their respective valueNr 
soa (Batra, Sjöberg, and Aberg), 69 N 


U 

UCG-Macrotube (new direct latex agglutination tube test for preg- 
nancy), evaluation of (Mukherjee, Roth, atd Batts), 701 
(Comm. in brief) 

Ultrasonic assessment of fetal head and body sizes in relation to normal 
and retarded fetal growth (Wladimiroff, Bloemsma, and 
Wallenburg), 857 

Ultrasonography, clinical, biological variation in biparietal diameter 
and its bearing on (Jordaan), 53 
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"Ultfasonography— Cont'd 
diagnostic, intrauterine diagnosis of omphalocele by (Cameron et 
al), 821 (Comm. in brief) . 
phased array, intrauterine transfusion with use of: New technique 
(Frigoletto et al.), 273 
Ultrasound diagnosis of occipitothoracic meningocele at 22 weeks' ges- 
tation (Sabbagha et al), 113 (Comm. in bBief) 
-directed percutaneous aspiration biopsy of periaartic lymph nodes 
. in recurrence of eervical carcinoma (Berkowitz, Leavitt, and 
Knapp), 906 * 
one-year follow: -ug of infants exposed to, in utero (Sdgeidt, Stanley, 
and Bryla), 743 — e 
Umbilical artery aneufysn (Fortune and Ostér), 339 (Comm. in brief) 
cord, renal response of fetal lamb te complete occlusion of (Daniel et 
al.), 514 
Unanesthetized fetal sheep, technique for direc: observation of 
(Maloney et al), 281 
United States cities, 12, and one African city, causes of perinatal death 
in: Twins (Naeye et al), 267 
Unsaturated fatty acids, prolongation of rat gestation time by 
(Waltman et al), 735 
Urea, hyperosmolar, for elective midtrimester aun (Burkman et 
al.), 10 
Urethrocystopexy, abdominal and vaginal sling urethroplasty, 
urodynamic evaluation of effects of, in women with stress 
incontinence (Henriksson and Ulmsten), 77 
Urethr oplasty, vaginal sling, abdominal urethrocystopexy and, 
urodynamic evaluation of effects of, in women with stress 
incontinence (Henriksson and Ulmsten), 77 
Urethroscopy and cystometry, office, review of (Aldridge, Beaton, and 
Nanzig), 432 
Urethrovaginal and vesicovaginal fistulas, surgical management of 
(Keettel et al), 425 
Urinary tract infection, comparison of two indirect methods for localiz- 
ing site of: Beta glucuronidase levels and presence of 
antibody-coated bacteria (Harris et al), 647 
Urine levels, plasma and, and renal clearance of this conjugate, its use 
in determination of, in pregnancy: Direct radioimmunoas- 
say for estriol-16a-glucosiduronate (Wright et al.), 255 
specimens, evaluation of methods for collecting: Bacteriuria in 
puerperium (Eng, Torkildsen, and Christensen), 739 
Urodynamic evaluation of effects of abdominal urethrocystopexy and 
vaginal sling urethroplasty in women with stress inconti- 
nence (Henriksson and Ulmsten), 77 
Uterine and cardiovascular effects of aminophylline (Lipshitz), 716 
cornua, cryocoagulation of endometrium at (Droegemueller et al), ! 
héight, measurement of: Diagnosis of intrauterine growth retarda- 
tion by simple clinical method (Belizán et al.), 643 
rupture, intramural pregnancy with (Cava and Russell), 214 


vasculatures, nongravid, reactivities of: Effects cf norepinephrine . 


(Greiss), 778 

Utero, one-year follow-up of infants exposed to ultrasound in (Scheidt, 

Stanley, and Bryla), 743 
-ovarian vein syndrome, ruptured: Case report (Hager), 697 
(Comm. in brief) 

Uterus, leiomyosarcoma of, with pulmonary metastases: Favorable re- 
sponse to operation and chemotherapy in patient 
monitored with serial carcinoembryonic antigen (Parente et 
al.), 812 (Comm. in brief) 

septate, failed abortion in (McArdle), 910 (Comm. in brief) 


V 


Vagina, anaefobic microflora of, in children (Hammerschlag et al), 
A i 


patients with (Piver, Barlow, and Xynos), 311 

minute clear cell carcinoma of, with early metastasis to pelvic lymph 
nodes (Chambers, Rogers, and Julian), 228 ea in 
brief) 


yr of cervix or, adriamycin alone or in combination in 100 
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Vaginal approach, traditional, transabdominal repair of cystocele, 20 
year experience, compared with (Macer), 203 
delivery, practical considerations for routine application of left 
lateral Sims' position for (Irwin), 129 
vs. cesarean section; Randomized management of term frank 
breech presentation (Collea et al), 186 
evisceration during coitus: Case review (Hall et al), 115 (Comm. in 
' brief) 
hysterectomy, salpingo-oophorectomy at time of (Smale et al), 122 
relaxation in elderly women, can estrogens be useful for treatment 
of? (Stark et al), 585 (Comm. in brief) 
sling urethroplasty, abdominal urethrocystopexy and, urodynamic 
evaluation of effects of, in women with stress incontinence 
(Henriksson and Ulmsten), 77 
vault prolapse, Cooper ligament repair of, Ewen eh years later 
(Langmade, Oliver, and White), 134 
Vaginismus (Lamont), 632 
Vaginitis complicating gold therapy for rheumatoid arthritis (Webster 
and Juden), 700 (Comm. in brief) 
Vaginography for enterovaginal fistula (Adachi and Gold), 227 
(Comm, in brief) 
Valve prostheses, cardiac, pregnancy and its complications following 
(Lutz et al.), 460 
Vascular responsiveness to angiotensin 11, modification of, in pregnant 
women by intravenously infused 5a-dihydroprogesterone 
(Everett et al.), 352 
Vasculatures, nongravid uterine, reactivities of effects of norepineph- 
rine (Greiss), 778 
Vein, placental, laceration of: Injury possibly inflicted by fetus (Tuggle 
and Cook), 220 (Comm. in brief) 
syndrome, ruptured ‘utero-ovarian: Case report (Hager), 697 
(Comm. in brief) 
Venous sampling, selective, preoperazve localization of virilizing 
tumors by (Weiland at al.), 737 
Vesicovaginal fistulas, urethrovaginal and, surgical management of 
(Keettel et al), 425 
Vessels, isolated, of human placenta, influence of adenosine on 
contractility of (Krygicz, Urban, and Malofiejew), 587 
(Comm. in brief) 
Virilizing tumors, preoperative localization of, by selective venous 
sampling (Weiland et al.), 797 
Virus types 1 and.2, herpes simplex, effect of immunization on de- 
velopment of latent ganglionic infection in mice challenged 
intravaginally with (Asher, Walz, and Notkins), 788 
Volvulus, midgut, with lethal perforation, fetal cystic fibrosis present- 
ing as dystocia due to (Knox, Palmer, and Huddleston), 698 
(Comm. in brief) 
Vulva, squamous cell carcinoma of, establishment and characterization 
of, in tissue culture and immunologic evaluation of host 
(Dodson et al.), 606 


W 


Weight, birth, infant death, self-selection problem, and maternal smok- 
ing (Hickey, Clelland, and Bowers), 805 (Current develop- 
ments) 

and maternal weight gain, how does maternal smoking affect? 
(Meyer), 888 

sex, and age, fetal, effect of, on cord blood immunoglobulin values 
(Cederqvist, Ewool, and Litwin}, 520 


Y 


Y chromosome, clinical mixed gonadal dysgenesis without (Check et 
al.), 346 (Comm. in brief) 
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. The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 
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The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 










* 





Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 





The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" X 11", price $28.75 
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NI Send me . copies of the Ten-year Cumulative Index (1968-1977) to 22 
J the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY [] My payment for $ E 
\ (0126-6) at $28.75 each. is enclosed. (I understand N 
io Mosby will pay shipping 
A ; ts. 
“qj Name costs.) 
( 
f CJ Bill me later. (I understand 


Address -ee mu L a Le ure MP CE LL a shipping and handling 
charge will be added.) — - 
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Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., , P 4 
r * 11830 Westline Industria! Drive, St. Louis, Mo. 63141 9 


d ^-"——— n € A A — A OU m es am wa 5 C " 


J 


NBEX 





bn 
. ed 
^. « e Am , s . : : . E 
. Abbott Laboratories SOM 2 
Fero*Pelic-500/ Iberet-Folic-500 —— ~- 


r 


SADR Ultrasound BS a2 
eal-Time Scanner mu cundem 12,13 


American Public Health Association 


Books e —Á—— (RN 


ge Laboratories 


fb ADVERTISERS - 


Premarin Vaginal Cream * "oM 30, 31, 32 


Bauer & Black 


e 9 


JO rds [1517 2 mt RR TEC SE 


Breon Laboratories, Inc. 


Peren eal. PON AER a E TS 24 


Corometrics Medical Systems, Inc. 


Pela MORMON snit ee Lees ETE 20 


Holland-Rantos Co., Inc. 


Koromex —..... ——— — lee ec ost Sy eas pee at 8 


Mead Johnson Pharmaceutical Division 
Ton- OL: x eu eet duss 


| Ortho Pharmaceutical Corporation 
b 


Parke, Davis & Company 


CUT MN CPI ty eee aes eG 


Le Loestrin 15/80 ——_ ~~~ clcl- 2, 3, 4 


"Purdue Frederick Company, The 


A110 01 v M ERE et a go rhe 6 


Reynolds Industries, Inc., R.J. 


Cassed sae ees eee EM NM 14. 


Schmid Laboratories, Inc. 


E Ur M E €—— 34. 


Searle & Co., G.D. 


Smith Kline Diagnostics a 


Second Cover, 1 
36, Third Cover 


Isoċult S a ERR a e a e ET «us 


Smith Kline & French Laboratories 


is il Eg LL II LL ET 10 


Uráversity of Oregon Health Sciences Center 


Classified exer es come RUN 14 
Warner/Chilcott l 
Vana TU e ecce E EE ET 25 


1 


* * LI k b 
-~ While every precaution is taken to insure accuracy, we cannot 
Quárantee against the possibility of an occasional change or omission in the 


preparation of this index. 


F lagyl metronidazole) 250mg. . 


! Warning EIS 
Metronidazole has been shown to be [ds in 
a 


mice and possibly carcinogenic in rats. (See Warnings.) | 
Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described In the 
Indications secticn. . : 





indications: For the t'eatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by ep ens laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the o:ganism js associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners: of in- 
fected patients shou d be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture ^ 
has been attempted, is an individual one. In any event, the con- 
sort should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated fcr acute intestinal amebiasis (amebic dys- ' 
entery) and for amebic liver abscess. à 


Contraindications: Evidence or history of blood dyscrasia, activer 
organic disease of the CNS, the first trimester of pregnancy "' 
and a hypersensitivity to metronidazole. AE E 


Warnings: Flagyl should not be used in the first trimester of . 
pregnancy (see Covtraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to. 
those pregnant patients not.cured by topical measures. Flagyl ` 
MT ea is secreted in the breast milk of nursing mothers. : 
t is not known whether this can be injurious to the newborn. 
l pod lactation, an alternative method of feeding may 
e elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of Studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promo an af pulmonary tumorigenesis. This has been observed 
n all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only}. The published 
results of one of the mouse studies indicate increases-in the 
incidence of. malignant saunas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistcally Significant. — 

Two long-term toxicity studies in the rat have been completed. 
There was a Statistically ades increase in the incidence 
of various neoplasms, T cularly mammary tumors, among 


a 


female rats administered metronidazole over that noted in the 
concurrent female controi pee. 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. ae 

Metronidazole nas been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting In a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. i 


Precautions: Mild leukopenia has been reported during Flagy! 
use; total and differential leukocyte counts are recommended 
before and after treatment with the drug, especially if a second 
course is necessary. Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head- 
aches and flushing may occur. Discontinue Flagyl promptly if 
abnormal neurologic signs occur Exacerbation of moniliasis 
may occur. in amabic liver abscess, aspirate pus during’ metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp end unpleasant taste, furry tongue, glossitis. and 
stomatitis. poss;bly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, inceordination anu 
ataxia, numbness or paresthesia of an extremity, fleeting. joint, 
pains, confusion, irritability, depression, insomnia, mild ery- 


.thematous eruptions, "weakness. urticaria, flushing, nasal 
. Congestion, dryness of the mouth, vagina or vulva, pruritus, 


dysuria, cystitis, a sense of pelvic pressure, dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, -pyuria and, 
darkened urine have occurred in patients receiving the drug.. 
Patients receiving Flagyl may experience abdominal distress, 
nausea; bab flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The trecom- 
mended dosage for both male and female is one 250-mg. tablet 
aa three times dally for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of t 
trichomonad be reconfirmed by appropriate laboratory measure. 
Total and differential leukocyte counts should be made- before 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. : . 


For Amebiasis: Aduits: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. l 


For amebic liver abscess; Aduits: 500 mg. or 750 mg. orally- 
three times daily for 5 to 10 days. ; xe 

. Children: 35 to 50 mp./kg of body weight/24 hours, divided 
into three dos»s, orally for 10 days. 008 
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SEARLE| Searle & Co. o 
San Juan, Puerto Rico 00936 
Address medical inquiries to: ' 


G. D. Searls & Co. ome 
Medical Communications Department, Box 5110 


Chicago, illinois 60680 


If men suffered fromthe | 


. 
» 


symptoms of trichomoniasis, 
they'dapprecíateFlagyl. 


(metronidazole) ` 


P Women witt trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy. for over a 
decade. Most men have no symp 
toms and are not even aware tha 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect). 

In the female, trichomoniasis is 
a multiorgan disease. Iricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 

Bartholin's glands, the urethra 

and the bladder. Only the sys- 

temic action of Flagyl can elimi-. 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonad 
from the male genitourinary trac 

Thus, for the female Flagyl is 
the treatment of choice. For the , 
male it is the only choice. And 
that's something they both can 





appreciate! 
Flagyl | 
(metronidazole) 


250-mg. tablets 


SEARLE Searle & Co. 
San Juan, Puerto Rigo 00936 


Please see adjacent page for brief 





Sure as the tides ebb and flow 
Peri-Colace works with gente, proven predictabilit 


PERI-COLACE is the laxative most often prescribed by physicians 
because ...it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 
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-casanthranol and diocty! sodium sulfosuccinate 


“Gentle laxative and: stoo/*softener 
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